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PUBLIC NOTICES 





PUBLIC NOTICES 





Director - General, 


- ‘ 
he 
India Department, 
No. 15, Pelseders road, Lembeth, 8.E. 


Store Branc . 
invites TENDERS for : 


. BPRING STEEI 
. TYRES, LOCOMOTIVE. 
. STEEL 


BOILER TUBES. 
STEEL AXLES 
SCREW COUPLINGS 
. 2. GAUGE STOC XK : 
(a) 3 LOCOMOTIVES. 
(es) 30 WAGONS. 
Tenders due on the 20th July, 1926, for Nos. 
and on the 27th July, 1926, for No. 6 
Tender forms obtainable from the above. 


G.1.P. RLY. ELECTRIFICATION. 


Ove wow 


1 to 5, 


2883 





a3 he Director - General, 
India Store Department. 1 
Belvedere-road, Lambeth, 8.E. 1 


nvites ‘TENDERS for :— 
TRANSFORME RS FOR POWER STATION 
Tenders due on Tuesday, 17th August, 1926, before 
2 p.m. 
Specifications and forms of Tender obtainable from 
the above at a fee of 108., which will not be returned 
2882 


ivil Service Commission. 

/ FORTHCOMING EXAMINATION. 
PROBATIONARY ASSISTANT ENGI. 
NEER in the Engineering Department of 
the General Post Office (20-23, with extension in 
certain cases). Regulations and particulars are oLtain- 
able from the SECRETARY, Civil Service Com- 
mission, Burlington-gardens, London, W. 1, together 
with the form on which application must be made. 
The latest date for the receipt of application — is 


19th Augast. 
PROBATIONARY INSPECTORS ip 


the Engineering Department of the General 


Post. Office (17-20, with extension for service in H.M. 








ivil Service Commission. 
FORTHCOMING EXAMINATION. 


Forces). Regulations and particulars are obtainable 
from the SECRETARY, Civil Service Commission, 
Burlington-gardens, London, W. 1, together with the 
form on which application must be made. The latest 
date for the receipt of application forms is 26th 
August. aniinastethbhen 2860 





(ivi Engineer Required 
by the GOVERNMENT of the GOLD 
COAST for the Cape Coast Water Supply 
for a tour of 12 to 18 months’ service 
with possible extension. Salary £480. Free quarters 
and passages and liberal leave on full asiary. Outfit 
allowance of £60 on first appointment. Candidates, 
25 to 36; ehould be fully trained Civil Engi- 
neers, preferably A.M.LC.E., who have had ex 
in waterworks construction and pipe laying.—Apply 
at once’ by letter, stating age, qualifications and 
particulars of experience, to the CROWN AGE) 
FOR THE COLONIES, 4, Millbank, London, 8.W. 1, 
quoting M/14645. 2881 


Ministry of Transport. 
a ARTERIAL ROADS—GREATER 


LONDON 
ORPINGTON BY-PASS, KENT 
RECONSTRUCTION OF BRIDGE NO. 9 AT 8ST. 
MARY CRAY, UNDER THE LONDON, CHAT 
HAM AND POVER MAIN LINE OF THE 
SOUTHERN RAILWAY. 

The Minister is prepared to receive TENDERS for 
the DEMOLITION and RECONSTRUCTION of the 
above-mentioned BRIDGE, with Reinforced Concrete 
Abutments, Stee) Girders and Parapeta, and including 
the Maintenance of Railway and R Traffic in con 
nection with the new Orpington By-pass Road. 

Forms of Tender, conditions of Tender, conditions of 
contract, bills of quantities and epecifiaction may be 
obtained from and drawings may be Inspected at the 
office of the Chief Engineer, Roads Department. 
Ministry of Transport, 7, Whitebal!l-gardens, 8.W 
upon payment of a deposit of £25. 

is amount will be returned to the tenderer if bis 
Tender is a bona fide one and has not been withdrawn 
prior to the definite acceptance of a Tender by the 
Minister. 

Preference will be given to contractors who have had 
previous experience of simijar work. 

Copies of the Tender ecgenants will be available 
on_and after the 5th July. 

Tenders, on the official a accompanied by a fully 
priced bill of quantities and schedules of prices, and 





enclosed in a sealed envelope, endorsed “* Tender for 
Reconstruction of Bridge No. 90 at St. Mary Cray, 
must reach the undersigned by 10 a.m. on Monday, 


the 19th July, 1926. 
The Minister does not bind himself to accept the 
lowest or any Tender. 
Dated this 30th day of June, 
Sd.) H. H. PIGOTT 
Assistant Secretary. 





Ministry of Transport 
Avent Engineers (5) 
REQUIRED for the FU BL 1 WORKS 

DEPARTMEN of he FEDE tRATED 

MALAY 8T ATES for four years’ service 

Salary 400 dollars a month, rising to 800 dollars by 
annual increments of 25 dollars, plus a temporary 
non-penstonable allowance of 10 per cent. for bachelors 
and 20 per cent. for married men. The exchange value 
of the dollar in sterling is at present fixed by the 
Government at 2s. 4d.. but its purchasing power in 
Malaya is considerably less than that of 2s. 4d. in the 
United Kingdom. No income tax at present imposed 
by the Federated Malay States Government. Free 
passages provided. Candidates, age 23 to 26, pre- 
ferably unmarried, must have received a good 
theoretical training, preferably at a University or 
College recognised by the Institution of Civil Engi- 
neers, and possess a Civil Engineering Degree or 
obtained such other diplomas or distinction ‘in engi- 
neering as the Secretary of State may decide in any 
particular case or have completed articles with a civil 
engineer of good standing, and have pas the 
Examination for Associate Membership of the Institu- 
tion of Civil Engineers. In addition, candidates 


must have had at least one year’s practical expe- 
rience of civil engineering under a qvalified civil 
engineer.—Apply at once by letter, giving brief 


details of qualifications and experience and ctoting 
age and whether married or single, to the CROWN 
AGENTS ye THE COLONIES, 4, Millbatk, West- 
minster, 8.W. 1, quoting clearly at the head of appli- 
cation_M/ 14378. 2847 





niversity of Leeds. 
DEPARTMENT OF ENGINEERING. 


The Council will shortly “procesd to the APPOINT. 
MENT of. TWO DEMONSTRATORS in CIVIL and 
MECHANICAL ENGINEERING, at a salary of £300 
in_ each case. 

Further an eer may be obtained from the 
REGIST University, Teeds, who will 
receive — up to the 28th July. 2852 





(G. W. TRIPP.) 
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PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 





Royal Agricultural Show at Reading. 





The Moffat Tunnel, U.S.A-—Nozs Il. 
Coming of Age of Sheffield University. 
The Liutzow at Jutland. 
Production and the Production Engineer—No. 
Geared Diesel Locomotive for Russia. 


Tansa Completion Water Works. 





Industrialisation of the Belgian State Railways 
(No. IL). 





A Portable Asphalt Plant. 
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Jniversity of Liverpool, 
FACULTY OF - ENGINEERING. . 
DEAN : Professor OC. 0. BANNIS Eng... 
Assoc. R.8.M., F.1.C inet Maal 
University awards the Degrees 
M.Eng.. D.Eng., Ph.D., and a Gertinente 
Diploma in Engineering. 
Degree Candidates must pass an approved Matricu- 
lation Examination. Certificate Candidates must sub- 


mit evidence of having received a 
education. Diploma Candidates must possess the 
Certificate in Engineering. 
The Courses are designed for students desiri 
enn RS ae ELE iat mat. Clv 
G 


NEERS 

and METALLURGISTS or METALLURGICAL ENGI- 
NEERS. The Courses cover the subjects of examina- 
tion for Associate Membership of the Institutions of 
Civil, Mechanical and _ Electrical neers. 
Institutions named, 
accept the Degree of B.Eng. in lieu of part, and in 
some cases the whole, of the examinations for 
Associate Membership. The’ various Departments are 
housed in commodious and well-equipped buildings, 
and provide ample facilities for research. 

A prospectus of the Faculty, giving particulars of 
Courses and a large number of Entrance and Post- 
graduate Scholarships, may be had on application to 


the undersigned 
EDWARD CAREY, 
Reg: 


2579 
The Royal Technical College, 
GLASGOW. 


DEPARTMENTS OF ENGINEERING. 
MECHANICS AND MEC 1S ANIC AL TRV \ a 4 


istrar. 





Professor ~ ‘eames L. MELLANBY, 
ech. 
Associate Professo r WILLIAM KERR, Ph.D., 
.T.C 
EL ECTRIC AL E ReoDFRING 
Seepor eTay LEY poree R SMITH, D.S8c., 
M.LE.E., Inst. 
CIVIL ENG iNEERING 
Profesor UEORGS “- B.Se., M. Inst. 
C.E E 
MINING ENGINESRING 
Professor DANLEL Bun NS, M. Inst. ME. 
CHEMICAL ENGINER 
Professor of Technical’ Chemistry THOMAS 
AY, D.8e., LL.D., Ph.D., rio. 
Complete Courses of Instructioa are provided, 


wallfying for the Diploma of the College and or the 
of B.Sc. in Engineering of Glasgow Uni. ersity. 
ition fee 25 guineas per annum. 

BEGINS on TUESDAY. SEP. 








SESSION 1926-7 
TEMBE. \. 

Calendar, by post, 38., and pros tis, may 
be obtained on no to the DIR , 2848 





University College, soael © 


a OF ENGINEERING. 
for pe sores of 


at a cA 

place for a "apotiment isin Pe thee 

—_ T 

particalars and form of application, which must be 

returned not later than Saturday, July ante, may be 
obtained from J. BE. SHIMELD, Registrar. 2781 





| Clown Rural District Council. 


EXTENSION OF WATER MAINS. 
District Council invite TEN- 


The Clown Raral 
DERS from contractors for LAYING about FOUR 
THOUS YARDS of 6in. and 4in. CAST IRON 


The plans seen and copies 
of the schedule of quantities obtained i 2 the Con- 
sulting Engineers, Messrs. G. and F. Hodso. 
Ra n anges’ of cheque 





Clown, Chesterfield 
mders, e endorsed ** Spinkhill Water Supply,’’. to 
be [he to the undersigned not later than the 27th day 
of Ju x: 926. 
The aan or any Tender not necessarily accepted. 
Dated this 2nd day of July, 1926. 


H. 0. 0. PEPPER 
Clerk to the Couneil. 
4, Newcastle-avenue, Worksop, Notts. 2854 





Manchester Corporation. 
ECONOMISER P FOR BAGULEY 
SANATORIUM. 


The fe Health ammittes invite TENDERS fer 
yaya ‘a and ERECTING an ECONOMISER 

LANT Baguley Sanatorium. 

Conditions of contract and form of Tender can be 


Obtained on application at the City Engineer's Office 
Town Halil, Manchester. Tenders, enclosed in the 
official envelope and addressed to the Chaifman of the 
Public Health Committee, to be delivered at the City 
Engineer's office not later than Noon on Tuesday, the 
20th July, 1926. 

Corporation do not bind themselves to accept 
the lowest or any Tender 

P. M. HEATH, 


Town Clerk. 
2835 


Town Hall, Manchester, 
bth July, 1026, 





alford Board of Guardians. 


OLD PEOPLE'S HOMES, HOPE, 
PENDL ETON. SALFORD. 
The Guardians invite TENDERS for WORKS of 
HEATING, HOT WATER and STEAM at these 
are being built to accommodate $00 


and copies of former are obtainable at my office on 
receipt of deposit of Two Guineas, which will be 
returned after receipt of bona fide Tender. Plans may 
be inspected at offices of the Board's Consulting Engi 
neer, Mr. L. Knowles, 22, Bridge-street, Manchester. 
Tenders must be in my hands not later than 9 a.m. 
on Wednesday, 28th July, 1926 
The Guardians do not bind themselves to a cept 
the lowest or any Tender. 
By Order, 
E. H. INCHLEY, 
Clerk to the Guardians. 
Poor Law Offices 
Eccles New-road, Salford, 
6th July, 1926. 


om Union. 


ATING ENGINEERS. 
cosine wih TENDERS for the E v. 
810 bt HEATING and HOT WATER SERV 
at their administrative offices In Bedles New- 
Salford; the work to be carried out im accordance 
with a specification, copies of which X., be obtained 


2865 





on application to me, & y be inspected 
at the offices of the Board's doneulting Engineer, Mr. 
L. Knowles, 22, Bridge-street, Manchester. Tenders 


must be received by me not later than Tuesday, the 
L — July. 1926. The Guardians do not bind them- 
ves to accept ae or any Tender. 
rr 
E. H. INCHLEY, 
Clerk to the Guardians. 
Poor Law Offices, 


Eccles New-road. Salford, | 
24th June, 1926. 2797 


e Danish State Railways 


INVITE TENDERS FOR A DOUBL 
TRACK BalLWAT ea DGE, &e., ACROSS 


ELT. 

TENDERS are hereby INVITED for the CON- 
STRUCTION < the SUPERSTRUCTURE, SUB- 
STRUCTURE ell as APPROACH SP ANS with 
ty PIERS. for a DOUBLE- TRACK RAILWAY 








2GE across Lillebelt. in accordance with, oon- 
ditions pes open to public inspection at ‘* Tes- 
Lillebeltsbroen ** (the construction office 
of the Liitebett Bridge), No, 4K, Bernstorffsgade, 
as_well as at the Danish Legations in 

Berlin, Brussels, London, Oslo, Paris, s 

holm, and Washington. 

The total length of the bridge is about 1175 m.. and 


the weight of the steel superstructure will be about 
il, oy tons. 

conditions and drawings (with Danish and 
Rnatiah ot may be borrowed inst a deposit of 


The deposit will only 
when penne are —— in due time, 
bo been returned not 
later than 14 days atter expivation of the time limit 
fixed for submission of bids. 

Tilbud paa_ Lillebeitebroen,”’ 


une, 1926. 
CHIEF 01 OF THE DEPARTMENT OF 
WAY AND WORKS. 


South Indian Railway 


COMPANY. LIMITED. 
Directors are prepared to recelve TENDERS for 
the SUPPLY of :— 


i TIN INGOTS 
8. ATHER HIDES, BELTING, &c. 
‘4. GE FITTINGS. 
m. forms of Tender will be available 
Ter s Offices, 01, Petty France, Weat- 


to_the ay = and Directors 
4, Pees , Company, 





Directors do not bind themselves to 
lowest or any Tender 

A charge, which wiil not be returned will be made 
each copy of Specification No. 1, of 5s. 
2 and 3, and of 


.— may obtaloved at the offices 
of the © G Jt Mesers. 
Robert White and "Partners, 4 vieunian street, West- 
minster, 8.W. 1. 
A. MUTRHEAD, 


Managing Director. 
91, Petty France, 8.W. 1 
6th July, 1926. __ 2872 
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Why not try 
them ? 


No holes to tap. 


List on application. 


SELSON ENGINEERING Co., Ltd., 26-28, charles St., London, E.C. 1 


ARE USED ON OUR 


LATHES. 


@ minute from Farringdon Street Station). 


CONUS OIL CUPS 











oo 
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THE ILLUSTRATIONS SHOW :— 


(i). One of the 22,500 kVA. banks of 
“« Metrovick”’ Transformers for Stourport 
on test at Trafford Park. 


(ti). One of the four oil-cooling equipments. 


THE Mark 


of Efficiency. 
Fr 
10 


DOK 


p 





fi 





——— 


DOOCCOCL LEE SOOO 








The new Power Station of the Shrop- 

shire, Worcestershire and Staffordshire 
Electrical Power Co., at STOURPORT, 
is equipped with two 3-phase banks of ‘‘ METROVICK ” 
Transformers, each with a capacity of 22,500 kVA 
stepping up from 5550 Volts to the distribution 
pressure of 33,000 Volts. Two oil-cooling equipments 
accompany each bank of transformers. 


Send your enquiries to:— 








iakebusten. 


TRAFFORD PARK - 





+_— 
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PUBLIC NOTICES 


ae Coutit Council. 


8 NT 


R. 
pita rio S are TED for the above 
appoip will he required to devote the 
whole of his time to the duties wy! his office and must 


have full knowledge of electric . heating, hot 
water, lgundry, and ewe QP 
The —, payable will be at “Fate of £200 per 
annum, and in addition a house AA free), firing and 
lighting will be provided. 
A list of the duties, together w' & form of appli- 
cation, will be dread on aoe ty She undersigned 
a — addressed foolscap > 
rm) he made o on the prescribed form, 
een; “32 hree recent testimonials. 
must be received *by “the na Serclenes not later than 
Noon on Monday. the 19th July, 1926, 
The successful candidate will be required to page a 
medical examination. 
The appointment will be éctoteninable by one 
will dis- 





calendar month's notice on either si 
Canvassing, either directly or indiréetly, 


qualify. 
w. PROSSER, 
Clerk of the Kent County Council. 
Séssions House, Maidstone, 
Sth July, 1926. 2868 





angoon Development Trust. 
The Trust inyites APrl AON for the 
POST of EXECUTIVE CIVIL ENGINEER on a 
salary of Rs. 1000 per miensem, rising by annual 
increments of Rs. 50 per mensem to Rs. 1500, with a 
motor car allowance of Rs. 150 per mensem 

The engagement in the first instance will be for a 
period of three years. but it is possible that a per- 
manent appointment may follow. 

The applicant mast be a British subject, between 
the age of 30 and 35 years, who has received a good 
general education, must have passed the examination 
of the Institution of Civil Engineers or of the Insti- 
tution of Municipal and County Engineers, of id 
equivalent professional quelifications; must have 
experience in municipal civil engineering works on a 
large scale, including survey work, read construction, 
waterworks, sewage, drainage, steel work, and rein- 
foreed concrete; this experience should include the 
preparation of general drawings and details, specifica. 
tions and bills of quantities, estimates, and the control 
of euch works during actual construction 

Preference will be given to a candidate with special 
knowledge of and practical experience = reinforced 
concrete, and also te approved war service 
The Engineer o———, will be provided with « 
fee first-class and £10 for 

apne | of the voyage, should he, within three 
months of the t tion this t. decide 
to return te this country, similar provision will be 


Application must be made in writing, ee con- 
tain the following oe... ons ppeiee of. docu- 
ments :—Full pame, birth certificate, 
health, marri r enmetnio’ “(particulars of family) 
full statement in chronological order of poets on 
from PE, age of fourteen, training, and éxpérie 

with ao art See later eee “the 








31st July, 1926, to J. LU Baq., 
Reference R.2530, oo House, 2, utes “Agne’ 8. 
gate, London, 





anted, ned Service in 


18H NOR ORN poem PUBLIC 

WORKS ‘ASSISTANT WEE yr sa | expe- 

rience of Waterwork some knowledge Road 
Matatpance and Harbour Works. 

ly by letter, with jes of testimonials. to 


PP. 
tne SECRETARY, 


British North Borneo (Chartered) 
Company, 17, St. 3. 


Helen’s-place, London, E.C. 





SITUATIONS OPEN 
Osremats cxresé 
COPIES oF TparmetarAse, OT _ 





ESSRS. PETER sRotuRRuoun. Lta., Thank 

those who have appl the position of 

‘oundty Foreman, atid désires to +*- 4 them thas 
this POSITION | has how Bees FILLED. 2861 


Ea 


TANTED by Leading Ins Company, Addi- 
W tional iNsPEChORS. me qualified iii best 
ft and Crape practice. ge £260 per 
aan —Addréss, with tall bani tats of — 
+ 


age, &c.; 2800. The | Besineer 

TANTED, ENGINEER, Experienced in Upkeep 
and repair of Electrical and Prev le Ma- 
chinery, Steam Power, and mdintenanve of Factory 
Fabric. State full expérience gamed peace 
Address, P2082, The Enginter O P2082 


DRESSING SPECIALIST. 


nt INING ENGINEER WANTED by ntinental 
IVE special Works for the introduction of up-tb-daie 
and for the greatest part patented Dressing Appliances 
to consumefs (chiefly collieries and ore wel 
as machine Works, &c, &c.) in England. Both 
and td skill een. Good pros- 
pects for right man become ister manager of 
branch office in = Tahd, 
ah ations. Stating 
neces, to to 2879, 











career and 
The Engineer 
2879 A 





NGINEER SALESMAN ot, Proved Tech and 
commercial ability REQUIRED by a own 
engineers. Good position and pecsvecs * energetic 
and pusbful man mite a ig og tie elaee age. 
experignce, 4p x, No. co 
Mather and Crowtaee, ta, 10/13, New Bridge. street, 
London, E.C. 





gy og with Experience = Sy &-' Mech- 
anical Parts of Steam Lovos. ey with 
practice of Electric Locos., REQUIRE 

with full particulars and balary required, ” 2796, The 
Engineer Office. 2706 a 





ECHANICAL ENGINEER REQUIRED for Sma} 
Railway in Brazil. Three years’ engagement- 
walary £800, free quarters, free . food leave on 


foll pay. Knowledge bb ag yo OH Pasian = 
Box 66, c/o dudd’s, 47 m -street, havo " 
a 


IL ENGINE SAL ESMAN, ‘Etpertensed, oe 


of Taking Charge of the Crude Oil negine 
Department of a leading Firm of Manufacturers. 
address, have a 


ap licants should be of good 
erhnical education and. a Knowledon ¢ of Oil Engines 
based on experience in the shops and outeide; fully 
capable of preparing tenders and specifications fcr 
land and marine services, & connection With these 
services is essential. Thosé who cannot fulfil the 
above requirements nééd not apply. Sg rind to 
give full particular’.—Address, 2857, e Engineer 
Office. 2857 a 





ROGRESS Koy ENDENT WANTED for 
Commercial Vehicle Works, Only live énginéers 
with initiative, qrenal ability. and who are 
cqpelte Yr cavetentes © e 
lanning departmen > 
ledge of modern works system is essential.— Addréss in 
confidence, stating salary required, 2850, > Engi 
neer Office. 2250 a 


ATE FIXER and ESTIMATOR REQUIRED for 
Motor Vehicle Work (London).—a 

full particulars of age, experience, &c., 

Engineer Office. 








YALES MANAGER REQUIRED ; Good Knowl 
of Precision alias itisl, in 
addition te thoroug .— Apply. 








ivi 1 rticulars sof prew expe: ana 
S ft ay requiled, 4 THE CHU HCRILL perienes, ste 
TOOL CO. Ltd., dh ter. 2849 a 





For continuation of cs Adver- 





tisements see page 3. 
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The Electricity Bill. 


On Monday, July 5th, Standing Committee “ C ”’ 
of the House of Commons resumed consideration of 
the Electricity (Supply) Bill, Sir Robert Sanders 
presiding. On Clause 21, which deals with the power 
of the Central Electricity Board to purchase surplus 
electricity, an amendment moved by Sir John 
Marriott, with a view to giving the authorised under- 
takers the same powers as the Board in regard to the 
purchase of surplus electricity, was opposed by the 
Attorney-General and negatived without a division. 
An amendment moved by Mr. G. D. Hardie that the 
words “ local authority *’ be inserted so that if local 
authorities had surplus power they could dispose of 
it to the Board was agreed to. Sir Joseph Nall moved 
that the Board should not exercise the powers within 
the area of supply of any authorised undertakers, 
except with the consent of those undertakers. The 
Attorney-General said, however, that they had taken 
elaborate precautions in the earlier stages to ensure 
that authorised undertakers were supplied at cost 
price, and there was no reason for imposing that veto. 
The amendment was negatived. Clause 21 was passed, 
and on Clause 22, which deals with the annual report 
that the Central Electricity Board should make to 
the Minister of Transport, an amendment by Mr. 
Gosling, that the report should be laid before Parlia- 
ment, was agreed to. Clause 22 was passed, and it 
was agreed that Clause 23 should stand as part of the 
Bill. On Clause 24, which relates to the expenses of 
the Board, Sir Philip Dawson moved that there 
should be repayment to the Commissioners of any 
expenses incurred by them in the preparation of any 
schemes under the Act, this being agreed to. 


The Port of Goole Centenary. 


On Saturday last the town and port of Goole cele- 
brated its centenary by means of an historical 
pageant, at which several railway and transport 
exhibits were shown. The port was really brought 
into being by the development of the Aire and Calder 
Navigation undertaking, and although in later years 
the railways brought increased business, water-borne 
traffic has always remained an important factor in 
the business of the port. Almost one hundred years 
ago there were two docks, one 700ft. long, chiefly used 
for foreign trade, and another for coasting vessels. 
The port now possesses two main entrance docks, 
nine wet docks, and three dry docks. Just prior to the 
war no fewer than 4000 vessels entered the extensive 
docks, representing a total tonnage of over 1,438,674. 
Several improvements are now under consideration. 
They include a proposal for constructing a new 
entrance lock 350ft. long and 80ft. wide, and another 
dry dock. The new lock will permit vessels of 4000 
gross tons to pass into the main docks. The river bed 
of the Ouse is also to be deepened and navigation 
improved by the construction of new training walls 
at Trent Falls. It appears as if the steady progress 
which has been made during the last century will be 
continued. General export trade has increased and 
the eastward development of the South Yorkshire 
coalfield has added to the prosperity of the port. A 
significant feature of the coal-handling facilities is 
the use of 40-ton steel compartment boats, which are 
linked together in twenties and drawn by tugs from 
the colliery to the quayside loading plants. 


Solid Helium. 


WE have long since abandoned the conception of 
permanent gases, for every known gas has been 
liquefied and most of them solidified. Even helium 
has been obtained in the liquid state. The late 
Professor Kamerlingh Onnes succeeded in 1908 in 
liquefying it by the Linde process, obtaining in the 
course of three hours 60 ce. of the liquid from 200 litres 
of the gas. Liquid helium, he found, was a colourless, 
mobile liquid, which boiled at a temperature of 4-5 
deg. Cent. absolute. By rapidly evaporating it, he 
reached a temperature of one or two degrees above 
absolute zero, but received no indication of the forma- 
tion of the solid. Where Onnes failed, another scient- 
ist of Leyden University, Professor Keesom, has, it 
is reported, succeeded. Details of Professor Keesom’s 
process for the production of liquid helium are not 
yet available, but with only one or two degrees left 
between the temperatures reached by Onnes and 
absolute zero, it must have been @ very powerful 
one. Alternatively, it is always possible that absolute 
zero has been placed somewhat higher than its real 
value, or even that absolute zero is not the same for 


all bodies. 


The Late Mr. William Temple Franks. 


Ir is with regret that we have to record the death 
of Mr. W. Temple Franks, who, it will be recalled, 
retired on account of ill-health early in March last 
from the office of Comptroller-General of Patents, 
Designs and Trade Marks, Mr. Temple Franks was in 
his sixty-fourth year and died at his home in London 


on Sunday last, the 4th inst. He received his early 
education at Dulwich College and passed on to Wad- 
ham College, Oxford. At Oxford he had a brilliant 
academic career, and in 1888, when in his fortieth year, 
he was made a Stowel Law Fellow of University 
College. Two years later Mr. Temple Franks was called 
to the Bar by the Inner Temple and for twelve years 
he practised as a barrister at the Surrey Sessions and 
on the South-Eastern Circuit. From 1902 to 1905 he 
was assistant librarian at the House of Commons, 
following which appointment he became secretary to 
the Railway Companies’ Association. At that time 
he combined his secretarial duties with a lecture- 
ship on railway law and history at the London 
School of Economics. In recent years he rendered 
conspicuous service in connection with various 
Government Committees and conferences. Of these 
we may mention the Board of Trade Railway Con- 
ference of 1908, the Departmental Committee on 
Railway Amalgamations of 1909, and the Colonial 
Copyright Conference of the following year. Mr. 
Temple Franks was a delegate to the British Industrial 
Property Conference which was held in Washington 
in 1911 and he served on the Economic Section of the 
Peace Conference in 1919. More recent Committees 
with which he was intimately associated were the 
Departmental Committee on Merchandise Marks of 
1919 and the Royal Commission on Awards to 
Inventors. 


American “ Treaty” Cruisers. 


Contracts have been awarded for the first two 
ships of the United States cruiser programme, which 
provides for the construction of eight such vessels in 
all. The Salt Lake City is to be built and engined by 
the Cramp Shipbuilding Company, of Philadelphia. 
The same firm will also supply the propelling engines, 
boilers, and auxiliary machinery for the second vessel, 
Pensacola, which is to be laid down at the New York 
Navy Yard. Official details of these ships have now 
been published. The overall length is 585ft.; between 
perpendiculars, 570ft.; extreme breadth, 65ft. 2in.; 
standard displacement, 10,000 tons; estimated 
normal displacement, 11,568 tons ; norma! draught, 
19ft. 6jin. The contract stipulates for a speed of 
324 knots. It will be seen that the American type of 
“Treaty ’’ cruiser is considerably shorter, and rela- 
tively much broader, than the corresponding French 
and Italian designs, in which a higher speed is aimed 
at. Definite information as to the machinery of the 
new ships is lacking. It is known, however, that the 
tenders called for alternative machinery designs, one 
embodying the most advanced principles of high- 
pressure steam, and the other based on conventional 
boiler practice. The armament will consist of eight 
Sin. guns, mounted in double turrets. Provision is 
made for carrying two aeroplanes, which will be 
launched by catapult. The steaming endurance of 
the new ships is to be 30 per cent. greater than that 
.of cruisers of the ‘Omaha ”’ class. 


Safety in Aviation. 


THE official report of, the trustees of the Daniel 
Guggenheim Fund for the Promotion of Aeronautics, 
an American endowment with some half a million 
pounds at its disposal, states that after a study of 
acronautical conditions in the United States and 
in Europe, it is felt that progress in aviation will 
follow rapidly, and, as a matter of course, when a 
fair factor of safety has been established in its prac- 
tice. At present, the trustees say, the slew develop- 
ment and unsatisfactory financial status of com- 
mercial aviation appear to be attributable to lack of 
public confidence in flying. A complete solution of 
the problem of safety in flight is, it is held, probably 
nearer than is generally believed. Manufacturers, 
however, are chiefly concerned with the production 
of military machines, and are not financially in a 
position to build new types which cannot readily be 
sold. The aerial transport companies, too, are for 
financial reasons prevented from developing safe 
machines and are compelled to concentrate.on aero- 
planes having high paying loads. To assist develop- 
ment the trustees propose to organise an open inter- 
national aircraft competition and to appropriate 
£30,000 to £40,000 for the purpose. The rules and 
regulations governing the contest will be framed in 
concert with experts from many countries and will 
be announced in due course. The competition is 
to be held in this country. In addition, the trustees 
propose to assist aviation by encouraging develop- 
ments in flying instruments and accessories, in means 
for preventing collisions, in aeroplanes with engines 
accessible in flight, and in the design of fireproof and 
splinter-proof fuselages. 


French Railway Disasters. 


Ir is remarkable that accidents on French railways 
frequently follow each other at short intervals after 
a fairly long period of immunity, and as they corre- 
spond with abnormal weather conditions, there is a 
tendency to attribute them to the influence those 
conditions have on the track. In exceptionally hot 
weather there has often been a series of accidents, 
caused, it is alleged, by the spreading of the rails, 
and it was first stated that this was the cause of the 





recent disaster to an express train near Vouvray. 








The official explanation, before investigation, was 
that the locomotive was derailed in consequence of a 
broken bogie axle. It is supposed that a particularly 
violent storm was responsible for the catastrophe to 
the express from Havre to Paris on Saturday evening 
at Achéres, in the Forest of St. Germain, near Paris, 
when the locomotive left the rails and turned over, 
with the result that four coaches were telescoped and 
more than twenty passengers were killed and nearly 
seventy injured. Subsequent investigation showed 
that the accident was due primarily to the exceptionally 
severe storm which was raging at the time over the 
Forest of St. Germain. Men were engaged in repairing 
the points near the Achéres Station. The deluge 
was so great that the track was under water. While 
the work was in progress the train was to have been 
switched from the main line to a loop formed by the 
old line, and as the usual speed on that stretch was 
56 miles an hour, a green light was placed 800 m. down 
the line. Apparently, on account of the rain and 
the terrific lightning, the signal was not seen, and 
the train ran on to the loop at full speed. The loco- 
motive was accompanied by the most experienced 
superintendent on the State Railways. 


Shipbuilding at Belfast. 


Tue shipbuilding returns for the six months ended 
on June 30th would seem to indicate that Belfast 
will once more occupy & leading position as regards 
shipbuilding output for 1926. During the last six 
months a total of six vessels, aggregating 49,000 tons, 
were launched. Of this total Workman, Clark and 
Co., Ltd., was responsible for 16,000 tons, and Harland 
and Wolff, Ltd., constructed 33,000 tons. It is 
significant that all the ships, with the exception of two 
2370-ton oil tankers, were motor-propelled vessels. 
The ships completed by Harland and Wolff include 
the 20,000-ton Union-Castle motor passenger liner 
Carnarvon Castle, which sails this month from South- 
ampton on her maiden voyage to South Africa, while 
other standard motor ships for the Bank Line, Ltd., 
were launched and completed. In the coming six 
months it is anticipated that Harland and Wolff, 
Ltd., will launch about 50,000 tons of new construc- 
tion, whilst Workman, Clark and Co., Ltd., have four 
ships to lay down. Although the output for the last 
six months dces not yet reach to the normal output, 
it represents, nevertheless, an increase on last year’s 
tonnage. Animportant contribution to the year’s out- 
put will be made by the 20,000-ton motor passenger 
liners built by Harland and Wolff, Ltd., of which more 
than one will be completed during the present year. 


Inspection of Steel Buildings. 


Iwa recent letter to The Times, Mr. Alfred C. Bosson, 
a New York architect, calls attention to the present 
lack of exact information as to how the tall steel- 
framed building withstands the inroads of time. The 
matter has been taken up in New York and in America 
generally, and it has been suggested that whenever 
a steel-framed building is demolished, an examination 
of the steel members should be made in order to ascer- 
tain what change in molecular structure has taken 
place arising either from fatigue or vibration. The 
possibility of the examination of existing structures 
by X-ray methods is discussed, and Mr. Boxson con- 
cludes that there are sound reasons for a thorough 
and comprehensive examination of the condition of 
the frames of skyscrapers—particularly when such 
buildings are being demolished. He further proposes 
that a regular inspection of such buildings should 
be made at ten-year intervals, so that every precaution 
against possible failure can be taken. 


Fifty Years of Sanitation. 


It is fifty years since the Royal Sanitary Institute 
was established. In honour of the event over a thou- 
sand delegates assembled this week in London at.a 
Jubilee Congress, organised by the Institute. The 
opening meeting took place at Guildhall on Monday 
morning. During the period covered by the Insti- 
tute’s existence, as Mr. Chamberlain, the President, 
remarked, the science of sanitation has emerged out 
of the Middle Ages into its present condition. In 
1875-6 the gross expenditure in England and Wales 
on public health services was just over £5,000,000. 
In 1923-4 the expenditure amounted to 
over £61,000,000, not including some £27,000,000 
spent on housing. Fifty and more years ago the 
smoke abatement problem was a pressing one, but 
it cannot, we think, be claimed that in the interval 
much has been done to overcome the gravity of the 
nuisance. There are technical and other considera- 
tions why the emission of smoke from factory and 
other chimneys should not be legally forbidden in 
a high-handed drastic manner. It would appear 
that the Smoke Abatement Bill, to which the House 
of Commons has recently given a second reading, 
is regarded by some manufacturers as placing a fresh 
liability on industry at a time when it can ill-afford 
to support it. Other people, however, regard the 
Bill as erring on the side of weakness. On the whole, 
it would seem, in Mr. Chamberlain's words, that if 
the Bill when passed is administered by local authori- 
ties in a thorough and sympathetic manner, it will 
result in substantial improvement without causing 
harm to industrial interests. 












































28 THE* ENGINEER JuLy 9, 1926 


| tions from several points. The pioneer tunnel, being | the smaller tunnel will be utilised to bring a supply of 


The Moffat Railway Tunnel, U.S.A. | kept in advance of the main headings, indicates the | water from the Fraser River, on the west slope, for 

kind of material or any probability of trouble to be | irrigation purposes on the east slope, and to supple- 
| encountered by the latter. With this arrangement | ment the domestic water supply of the city of Denver. 
| the pioneer tunnel serves for ventilation, the accom- ' This permanent use will necessitate special construc- 
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Pioneer Tunnel.——It has been explained already that 
in the construction of the Moffat Tunnel a pioneer 
or pilot tunnel is being driven in advance of and 
parallel with the main railway tunnel. This pioneer 
tunnel is rectangular, about 8ft. by 8ft. in section. | 
with its centre line level with and 75ft. from that of 
the main tunnel. It has the same gradients as the 
latter, but its floor is at the elevation of the floor 
of the centre heading for the main tunnel, or about 
8ft. above formation level. Diagonal drifts or cross- 
euts are driven from the pioneer tunnel to the line 
of the railway tunnel at intervals of about 1500ft. 

A diagrammatic longitudinal section, given in 
Fig. 7, shows a section through the mountain, with 
the two tunnels and the connecting cross-cuts. This 





EAST James Mount , WEST 














section also shows the work as completed at the | l 1 | 
beginning of April, 1926. The relations of the 0 5,000 J 10,000 / 15,000 15,000 | 10,000 J 5,000 0 
tunnels, cross-cuts and headings are shown also in Main Tunnel Enlarged Heading Heading Main Tunnel Enlarged 











Fig. 8, while cross sections of the pioneer tunnel are 
given in Fig. 9. In solid rock which requires no timber- 
ing—see Fig. 9—-the excavation within the neat lines, 
8ft. by 8ft. section, is 2-37 eubic yards per lineal foot. 
Where timbering is required an allowance is made | modation of piping and electric conduits, and the tion at the west end, since the west portal of the 
for 12in. increase in each side and the roof, giving a| handling of supplies and excavated material. The tunnel is below the summit of gradients and below 
quantity of 3-33 cubic yards per foot. Any excess | enlargement of the main headings to full tunnel the east portal, as already explained. This situation 
excavation outside of these lines is not paid for, and | section can also be attacked at several points. will be met by constructing a steep inclined drift at 
in timbered sections these outside spaces must be This method of tunnelling, of course, is not new, | the west end, running down to strike or intercept the 
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FIG. 10—TYPICAL CROSS-SECTIONS OF COMPLETED TUNNEL 


‘ ri Si i — ‘ig. 7 1 of this drift 
well packed with cordwood and loose rock. If only _ having been employed notably in the Simplon Tunnel, | Pioneer tunnel—see Fig. 7. The porta 
the suet needs timbering, it is notched to hold cross | 12 miles long, and in the 5-mile Rogers Pass Tunnel | will be at elevation 9300ft., or about 200ft. — —_ 
logs just above the neat line, and cordwood is packed | of the Canadian Pacific Railway. It has been adopted of the tunnel. In the loose rock and bad — Se 
into all spaces above the logs. The cross-cuts are | also for the new 7}-mile Cascade Tunnel of the Great of the apex this water tunnel will have to in 
of the same size and dimensions as the pioneer tunnel. Northern Railway, the construction of which was with concrete. * ange ‘ 
By thus driving a small tunnel in advance, lateral | commenced in November, 1925, as noted in the first | On the completion of the railway wor' \. ) —< 
drifts can be driven to the line of the main tunnel, | article. bins _ end of the pioneer tunnel will be closed by ~ — eves 
and headings for the latter thus started in both direc- Water Tunnel.—But a novel feature of the pioneer | wall just behind the connection with the inclin = 
"No. I. appeared July 9nd. = tunnel system as used at the Moffat Tunnel is that ' From the upper portal of the drift a short canal wi 
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be cut to the Fraser River, and provided with the 
necessary inlet gates and controlling works. Then 
the inclined drift and the west portion of the tunnel | 
rising to the summit of gradients will form an inverted 
syphon, with an hydraulic gradient line of 0-3 per 
cent. as a continuation of the 0-3 per cent. gradient 
of the eastern portion of the tunnel. Beyond the 
pioneer tunnel the water will flow down South 
Boulder Creek to Eldorado Springs, whence a closed 
conduit will extend to Denver. 

When both tunnels are completed the lateral 
connections or cross-cuts between them will be closed 
by water-tight bulkheads flush with the side of the 
pioneer tunnel, which will then be ready for use as 
a water conduit. The inner ends of the cross-cuts 
will be utilised as refuges for the permanent way men 
and maintenance forces of the-railway, and also for 
the storage of tools and supplies for track and tunnel 
repair work. 

The Railway Tunnel.—The main tunnel, for a single 
line of railway of standard gauge, is 16ft. wide and 
24ft. high from floor to roof on the neat lines, with a 
semi-circular roof of 8ft. radius, as explained briefly 
in the first part of this article. Typical sections of the 
tunnel are shown in Fig. 10. In unlined rock sections 
all rock must be at least 3in. outside of the neat lines. 
In ordinary timbered sections the clear width 
between faces of side posts is a minimum of 16ft. 6in., 
and the three-segment roof arch is outside of a clear 
radius of 8ft. 3in. The plans call for 4in. roof lagging 
and 2in. side lagging. When necessary, all spaces 
above the roof may be packed with loose rock and 
grouted with cement. The 8in. by 8in. centre heading 
gives 2-37 cubic yards per lineal foot; the tunnel 
section gives 10-83 cubic yards within the neat lines or 
14-95 cubic yards where timbering is placed. But 
the unexpected necessity for very heavy timbering has 
increased the total estimated yardage considerably. 

These standard plans are supplemented by special 
construction to meet severe conditions, as will be 
noted later. In soft and loose rock the three- 
segment roof arch is not of sufficient strength, and in 
such cases a five-segment arch is used, as also shown 
in Fig. 10. The clear width is increased to I7ft. 
between timber side posts, and the roof timbers are 
outside of a curve of 8}ft. radius, It will be noted 
that the usual timber wall plates in this enlarged 
section are replaced by 15in. rolled steel joists. This 
special construction is explained later. If concrete 
lining is required the timber lagging is to be removed 
and concrete filled in behind the neat line. However, 
it is not planned to use concrete lining for any con- 
siderable distance, as the heavy timbering is intended 
to hold the ground until replacements are required 
sometime in the future. At that time it may prove 
economical to place concrete. A considerable portion 
of the pioneer tunnel will be lined with concrete to 
adapt it for use as a water conduit. 

Rock Conditions and Tunnel Lining.—As to the 
geological conditions, the first studies indicated that 
practically the entire length of the tunnel would be in 
solid granite and gneiss. This solid rock, but with 




















portal, with a depth of more than 1200ft. below the 
surface at that point. Here there is heavy pressure 
on the south side of the tunnel, as the strata of the 
lofty James Peak, a little south of the line of the 
tunnel, dip towards the north. 

Here, therefore, to prevent slips and to resist the 
great pressure or “squeeze,” the ordinary three- 
segment roof timbering with sets spaced 2ft. to 5ft. 
apart is replaced by five-segment sets, spaced 2ft. 
between centres. These sets are built of timbers, 
12in. by 12in., and in some troublesome places addi- 
tional sets have been fitted between them, thus 
making practically a solid arch roof lining. At some 












the east heading, which thus far had been in solid 
rock, opened up a water flow, reported as about 3000 
gallons per minute. The heading was almost filled 
with sand, gravel, rock and mud. This heading was 
then on the descending gradient, but the water rose 
until it reached the apex or summit, and then flowed 
down to the east portal. Before it reached the 
summit, however, there was time to build bulkheads 
in the cross-cuts to protect the workings on the 
enlargement of the east end of the main tunnel. The 


water was then diverted through cross-cut No. 8 
into the completed portion of the tunnel, and poured 
out through the portal. 


It was stated that there were 











FIG. 12--PNEUMATIC- POWER WNAVVY 


points posts and wall plates of 12in. by 12in. Oregon 
fir have been bent and sheared by the rock pressure, 
so that 12in. rolled steel joists, laid flat, have been 
used for the wall plates, carrying double arch roof 
sets and supported by posts, 12in. by 18in., instead of 
12in. by 12in., as the latter were bowed inward by 
the “ squeeze.”’ The steel joists—see Fig. 10—have 
a further advantage in stability, as the timber wall 
plates had a tendency to rotate around the inner 
bottom edge, owing to the pressure. The roof timbers 
are creosoted, as untreated timber begins to decay 
rapidly, owing to the stagnant pockets of air between 
the arched roof sets. All timbers are cut and trimmed 
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FIG. 11—DRILLING DIAGRAMS 


some seams and intrusions of schist, has obtained at; to shape before being sent into the tunnel. 


The 


the east workings. All seams are promptly timbered | possible future lining with concrete has been men- 


or else covered with a layer of concrete placed by 
hand or a fin. coating of cement grout—termed 
“ gunite 
protection is to prevent disintegration and scaling 
of the material as a result of exposure to the atmo- 
sphere. 

At the west end, however, shattered gneiss and 


applied by a pneumatic gun. This surface | 


| 


schist were encountered almost from the first, and | 


continued for an unexpected distance, so that progress 
at that end has been slower and more costly. In fact, 
the west headings were still in this treacherous and 
unstable material at an advance of 2} miles from the 





tioned already. 

Water Troubles.—It was thought at first that the 
tunnel would be well below any connections with 
surface waters. But, as a matter of fact, at the west 
end wet seams have been encountered under all 
streams and lakes, indicating that the shattered con- 
dition of the rock extends to the surface on the western 
slope of the mountains. In some of this bad ground 
water turns the material into what has been called a 
* loose, running, slippery mass.” 

Besides the occasional inrush of water at wet spots, 
a serious flooding occurred in February, 1926, when 





WITH JIB AND AIR HOIST CYLINDER 


no indications of this water on the surface of the 
mountain. In a month the flow had been reduced 
to about half its volume, and was being led out through 
the heading in a 15in. pipe. 

Tunnelling in Solid Rock. 
at the east end, the drilling and “ mucking *—or 
removal of the “‘ muck ” or spoil after the blast—are 
performed alternately in the headings of the pioneer 
and main tunnels. Thus the drilling crew is at work 
in one heading while the mucking crew is clearing 
out the other heading. Each heading is drilled, 
blasted and cleared out in each eight-hour shift, 
giving an advance of S8ft. to 9ft., so that with three 
shifts per day each heading is advanced about 25ft. 
It was planned to drive headings 8ft. square for the 


In the solid rock work 
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METHOD OF ENLARGEMENT IN BAD GROUND 


FIG. 18 
main tunnel, the same size as the pioneer tunnel, but 
the contractor preferred to make them normally 9ft. 
square on account of the convenience of greater work- 
ing space. Their size varies with conditions, and in 
some places they are as large as 10ft. by 12ft. On the 
basis of this experience, the headings in the 7}-mile 
Cascade Tunnel, already mentioned, are to be 8ft. 
high and 9ft. wide. 

The travelling drill carriage, carrying four drills 
on swinging arms, is moved from the one heading to 
the other by the drilling crew, which is composed of 
four drillers and three helpers, with a foreman. There 
are from twenty-four to thirty holes in each heading, 
with an average depth of 8}ft., and the above crew 
can drill and shoot these holes in about 3} hours. 
Each heading has a mucking or loading machine, the 
bucket of which discharges the broken rock on to a 
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belt conveyor, which, in turn, discharges it into a 
tunnel car. As each car is loaded it is pulled away, 
and a pneumatic hoist picks up an empty car from 
the adjacent track and sets it in place on the loading 
track, under the head of the conveyor. A car of 
50 cubic feet capacity can be loaded in about 14 min. 
and the loading averages fourteen cars per hour. 

The mucking crew consists of a machine operator, 
three muckers, a motorman on the electric locomotive, 
a brakeman and a scaler. This crew can clear a head- 
ing in about four hours. For each heading the equip- 
ment includes two drilling machines and three muck- 
ing machines, with one drilling machine and two 
mucking machines in operation on each shift, while 
the others are in reserve. 

Machine Equipment.—For this hard-rock work a 
special design of drill carriage mounting four com- 
pressed air drills is used. It can be moved quickly up 
to the face, as soon as the muck from the last blast 
has been removed. An underframe of rolled steel 
channels mounted on four wheels on a line of 24in. 
gauge carries a trolley having vertical posts, on which 
are two crossbars, each carrying two pneumatic 
drills. The ends of the crossbars are fitted with screw- 
jacks for setting the bars firmly against the side walls 
of the heading. The front end of the frame is sup- 
ported by blocking up on the floor. Manifolds at the 
rear end of the frame are connected to air and water 
pipes, and have lines of india-rubber hose to each of 
the four drills. To provide lubrication for the drill 
the air is passed through an oil chamber. When the 
carriage has been run up to the face, the securing and 
adjustment of drills and the making of connections 
takes from 10 min. to 15 min., and drilling can then 
be started. 

The mucking machine used to load the broken rock 
after the blasting in the headings is also mounted to 
travel on the 24in. tracks and is operated by a 50 
horse-power electric motor. From the front end 
projects a horizontal jib or arm carrying a bucket 
and pivoted to swing laterally across the floor. The 
machine is driven ahead to fill the scoop, which is 
then raised, discharging backward into an apron or 
chute, which delivers the material to a belt conveyor 
extending to the rear of the machine and discharging 
into a tunnel car on the machine track. With an 
operator and three helpers the machine can load a 
car of 50 cubic feet capacity in about two minutes, 
while it averages 25 tons an hour. 

For supplying empty cars to the loading machine 
a car hoist was devised. It consists of a compressed air 
eylinder suspended from a 3in. bar placed across the 
heading and hung in stirrups attached to drill rods 
set in the side walls. On the bar rides a two-wheel 
trolley to which the upper end of the air cylinder is 
attached. The piston-rod carries a piece of steel rail 
slightly longer than the cars, and from each end of this 
depends a hanger to hook under the sills or sole-plates 
of the tunnel cars. An empty car is run under the 
hoist, the slings or hangers are attached, and after 
lifting the car clear of the rails the cylinder is traversed 
by the trolley to bring the car over the rails of the 
loading track, where it is run up to the rear of the 
machine. When the car is full it is pushed down the 
track and another empty car is shifted into place. 
Trains of loaded cars are taken out of the heading by 
storage battery locomotives, which also bring in the 
empty cars. 

Enlarging the Tunnel Headings.—For enlarging the 
main headings to full section of the railway tunnel— 
this heading being in the centre line of the tunnel— 
holes are drilled from the floor of heading to formation 
level of tunnel, while stoping drills are used for the 
upper holes to the roof line. The drilling diagram for 
this work is given in Fig. 11. These sets or rings of 
holes are about 4ft. apart and from three to five rings 
are fired at once. By the use of delay exploders the 
blast is so arranged that in each ring the bottom holes 
are fired slightly before the top holes. The rings also 
are timed to explode consecutively, so that each one 
is blasted against an open face. Dynamite of 40 and 
60 per cent. strength is used, according to the hard- 
ness of the rock. For blasting, a 250-volt current 
of 50 ampéres is used, and firing is done from a distant 
switch-box which is kept locked and for which only 
the shot-firer has the key. 

Mucking or clearing the enlarged tunnel is done with 
a power excavator or navvy operated by compressed 
air at 105lb. pressure. It has a }-yard bucket and 
travels on a 3ft. line of rails. Empty tunnel cars of 
the side-tipping type, of 4 cubic yards capacity, are 
run on this track to the rear of the machine, which is 
fitted with a jib from which is hung a vertical air 
hoist cylinder. A hook on the piston-rod is engaged 
with a bridle hooked across the car. As the car is 
lifted by the hoist the jib swings it across to the load- 
ing track, which is laid alongside the excavator so 
that the car can be run up within reach of the bucket. 

This arrangement is shown in Fig. 12, with the 
piston-rod lowered and the bridle thrown across the 
empty car. When air is admitted to the hoist cylinder 
the car is lifted from the rails and the jib swings hoist 
and car over to the loading track at the right. At the 
head of this track men are standing at the face, under 
the boom and bucket of the excavator. The jib of 
this hoist was used also in setting the side posts of the 
timbering. [Electric storage battery locomotives 


handle the trains of tunnel cars, which, except at the 
portal workings, operate on rails laid in the pioneer 


work can advance as far as three similar shifts in the 
headings. 

In part of the east heading where faults and seams 
occurred in the hard rock a different method of en- 
largement was used, illustrated in Fig. 13. From the 
heading 1 the top cut 2 was made by stoping, and was 
then widened by side cuts 3 and 4 successively, each 
cut being timbered before starting the next one. 
Then the main or centre heading 1 was widened by 
side cuts 5, cross timbers, posts and braces being set 
to support the timbering above. The 8ft. bench cut 
to formation level was then taken out by means of 
vertical drill holes and blasting in hard rock, this 
work being done by hand to prevent blowing down 
the roof. If the rock was seamy and soft, this bench 
cut was taken out by the compressed air excavator 
without blasting. 

With the completion of the bench to formation 
level concrete gutters or side drains are built to carry 
off the water freely. They also give lateral support 
to the bottoms of the posts of the timber lining, 

preventing them from being pushed inward by squeeze 
or swelling of the ground. These gutters will form 
part of the finished floor, and will carry the concrete 
lining where and when this is necessary. 








The Lutzow at Jutland. 





An interesting paper on the experiences of the 
German battle-cruiser Liitzow in the Jutland engage- 
ment appears in the May number of the Marine 
Rundschau. The author is Commander Giinther 
Paschen, a retired officer of the German Navy, who 
was gunnery officer of the ship at the date of the 
battle. He gives the first detailed account of the 
damage sustained by the Liitzow, and of the cir- 
cumstances in which she was destroyed. The following 
is an abridged version of his paper :— 

When, on the day of Jutland, the heavy enemy 
forces were sighted at 5 p.m.* he was able to make out 
with certainty the forms of battleships astern of the 
battle-cruisers, which were at least 26 kiloms. 
(16} miles) distant. This shows the very high visi- 
bility that prevailed towards the west. The first 
salvo was fired from A and B turrets at 5.48 p.m., 
the range as shown on the instruments being 167 hm.t 
The Liitzow fired turtet salvos throughout the action 
alternately from the forward and after group of 
turrets, “‘ a method of fire which I cannot sufficiently 
commend.”’ Both guns worked as a unit, being loaded 
together and laid by one man. After loading, there 
was silence in the turret. The gunlayer caused the 
sights to be adjusted for deflection as requisite. As 
the smoke of the guns was always concentrated at 
one end of the ship, one or other of the two control 
towers always had a clear field of vision. ‘‘ Only 
once did I fire a full salvo from al! four turrets ; the 
result did not encourage me to repeat it. The pro- 
jectiles pitched short or very short, the whole target 
being obscured by their splashes. The time of flight 
was 22 sec. At first the range was over-estimated, 
and all the opening salvos were over by about 16 hm. 
It was the same with the enemy. He, too, opened 
fire at 167 hm., and shot well over us, but took endless 
time to find the correct range. We were surprised 
when at length the Lion straddled us, scoring a light 
hit on the forecastle. Our own fire now became and 
remained accurate. A sharp turn of 4 points to star- 
board by the enemy was promptly detected. At 
5.52 p.m. we already registered our third hit (on 
Lion). Red flames came from her third turret, and 
a large fragment, half the gun-house roof, flew into 
the air. After a fairly long interval the turret 
suddenly caught fire and burnt out, but the officer 
of the turret,{ although dying, had caused the maga- 
zine doors to be closed. That saved the Lion and her 
Admiral. My personal conviction is that the extra- 
ordinary way in which the British ships blew up was 
due to cordite fires, which developed into explosions. 
With us, such fires remained fires only, fatal to the 
turrets in which they occurred, but not destructive 
for the ship. Various reasons satisfy me that the 
explosions were not caused directly by detonating 
shell. Seventeen minutes after fire had been opened 
the Lion’s helm was put hard over, until her stern 
was pointing towards us, while the Princess Royal 
forged ahead. Meanwhile, I had counted six hits in 
thirty-one salvos. We ourselves had received three 
shells, one of which detonated between the barbettes 
of turrets A and B and wrecked the forward dressing 
station, causing severe casualties. Another hit was 
on the armour, where it produced a severe concussion, 
but no actual damage. At 6.8 p.m. we switched our 
fire on to Princess Royal. The enemy was now making 
sharp alterations of course, and the smoke and failing 
visibility rendered it difficult to follow him. The 
range closed swiftly from 151 to 130, when it just as 
swiftly opened to 190, and closed again to 150 hm. 
Somewhat ahead of the British line there steamed a 
destroyer, which emitted dense clouds of smoke and 
hid the target from our view. As the British fire- 
control tops always remained visible, I assumed this 
to be a clever trick on the part of an enemy who 





* The times quoted are German summer time, #.¢., one hour 
fast on Central European time. 
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tunnel. 


Two eight-hour shifts on the enlargement 





possessed the firing director system; but Admiral 
Beatty has since explained that the destroyer was 
there as an anti-submarine screen, and that its smoke 
vexed his own gunners as much as it did ours. At 
this juncture we were not being hit at all, while our 
own salvos pitched well and frequent hits were 
observed. The British have always maintained that 
our fire was invariably rapid and accurate in the 
beginning, but that it soon fell off and became wild, 
while their own shooting, though slow in finding the 
target, remained steady and precise throughout. 
Nevertheless, neither the Lion nor the Princess Royal 
made a single hit on us between 6.20 p.m. and 7.23 p.m. 
and scored only three hits altogether in 1 h. 35 min. 
Within the same period, both ships received a total 
of twelve hits by their own admission. That our 
fire was not always so effective as in the first 40 min. 
was due to the increasing interference of smoke and 
declining visibility. Subsequently, the latter became 
so bad that in the critical phase, soon after 8 to 9 p.m., 
not a single British ship was in sight, except the 
Invincible, which was promptly destroyed. We, on 
the other hand, were continually under the heaviest 
fire, being plainly outlined against the clear western 
sky. 

“One observation we made early in the action 
caused us surprise and relief. Two enemy shells, 
falling short, ricochetted and passed over the ship— 
two long white projectiles, which I recognised as 
common shell by their colour. Black powder! And 
such, speaking generally, was the effect of the British 
shell. Their impact had the full fury of their large 
calibre ; wherever they hit there was a mighty shock 
and a cavernous hole. But the effect of the burst was 
comparatively small. Once our control station was 
filled with the familiar smell of black powder, at which 
we smiled knowingly. We did receive some high- 
explosive shell, but apparently none of the armour- 
piercing type, and the effect of the former was 
superficial.” 

The author then dwells upon the efficiency of the 
German A.P.-H.E. projectile, and adds: ‘To this 
day I blame myself for not having fired A.P. pro- 
jectiles in the first hour of the action, instead of H.E. 
I acted on general instructions, reinforced at the last 
moment by advice from an authoritative source. 
Had I loaded with A.P. shell, the Lion and her Admiral 
would probably not have lived to tell the tale. It 
is in any case remarkable that one of these H.E. 
shell should have penetrated a turret roof in the Lion 
at an oblique angle, and that it did not break up but 
detonated.”” Here the author complains that the 
gunnery control tower periscope, from which the 
** follow the pointer ’’ instrument was controlled, was 
constantly deluged with spray from falling projectiles, 
and at times was rendered useless. 

He then proceeds to describe the arrival of the 
German battle fleet, and the mancuvres which 
followed the appearance on the scene of Admiral 
Jellicoe, with the Grand Fleet. “At 7.41 p.m. we 
came under a heavy fire from Admiral Beatty's ships. 
Two plunging hits took effect in the main 6in. case- 
mate, wrecking both W/T stations and causing heavy 
casualties. A third shell exploded amidships, but 
without seriously damaging the armour deck. 

“‘And now began an experience to which every- 
thing before had been child’s play. One projectile 
crashed into the upper deck at the height of the 
forward funnel, entered the casemate, and detonated 
abaft the barbette trunk of turret B. It started a 
fierce fire and blew away both the armoured hatches 
that gave access from the casemate to the forecastle. 
The detonation occurred immediately beneath the 
conning tower, but did no damage to this or the single 
6in. casemates nearby. Another shell hit the right- 
hand gun of turret A, very close to the gun port, from 
which it tore a large fragment. It then struck the 
right-hand wall of turret B where it broke up, but 
the 250 mm. (9-8in.) armour had been perforated, 
and splinters were driven into the gun-house, where 
they destroyed the loading gear of the right-hand 
gun, killed the crew, and set fire to two powder 
cartridges in the upper hoist. The turret officer was 
killed, the turret itself was plunged into darkness 
by the cutting of all cable leads, the pumps were 
empty, the turret was full of smoke and flooded with 
glycerine ; but the left-hand gun on the other side 
of the splinter bulkhead was intact and its crew un- 
harmed. Within half an hour this gun was again 
ready for action. The sinister red flashes on the port 
bow came from the British Third Battle Cruiser 
Squadron, which was ahead of the Grand Fleet, 
and, being itself invisible to us, was able to close to 
within the most effective range. It was probably 
from this squadron that we now received the fatal 
hit, the full effect of which only made itself felt later 
on. Every ship has ‘spot softs,’ and our Achilles’ 
tendon was the broadside torpedo flat forward of 
A turret. In order to save space the torpedo bulk- 
head had not been carried as far as this point, and we 
were thus deprived of the incomparable protection 
against underwater hits that was a distinguishing 
feature of our ships, as compared with those of the 
enemy. At the point in question, two heavy pro- 
jectiles now pierced us below the armour belt, ex- 
ploding with such violence as to flood practically all 
the compartments forward of turret A. The ship 
reeled under the mighty blow. From turret A came 
news of the wrecking of the starboard gun and of 
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the gradual percolation of water into the magazines. 
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Unfortunately, there was direct communication 
between the inner compartment of the barbette and 
the torpedo flat by means of a small hatch in the main 
protective deck—an emergency exit—-and this hatch 
had been blown away by the explosion. When the 
source of the leak was discovered, it was too late to 
do anything. The seat of the trouble was in a small 
narrow flat below water-line and no longer accessible.” 

At this juncture the Invincible, Admiral Hood’s 
flagship, which had bheon administering such heavy 
punishment to the enemy, was suddenly outlined 
against the horizon. She was at once engaged by the 
Liitzow and Derfflinger, and eventually blew up. 
From then on (8.43 p.m.) the Liitzow took no further 
part in the action. Admiral Hipper was on the point 
of leaving his disabled flagship for another vessel 
when she came again under a heavy fire. Two or 
three shells crashed into our ship further astern. 
One detonated on the main deck between C and D 
turrets. Another destroyed the electric power cable 
to D turret, which at this point, and quite excep- 
tionally, was carried for a short distance above the 
main armour deck. D turret was thus reduced to 
hand gear, which in the case of a 12in. means virtual 
disablement. The same shell ruptured the main 
armoured deck. 

A survey of the ship showed that only four of the 
big guns remained serviceable, and that only three 
out of the fourteen 5-9in. guns were intact. Seven 
searchlights were gone, leaving but one available. 
As all communication leads were cut, orders had to be 
transmitted by word of mouth. Meanwhile the ship 
had been settling down, until the upper edge of the 
stem was under water. The whole forepart was flooded, 
save for an electric switchboard room far below the 
surface, where a number of men had assembled. 
At 2 a.m. it was reported that 7500 tons of water were 
in the ship, and that there was no hope of keeping her 
afloat for more than six hours longer. The fore- 
castle was 6}ft. under water, which still flowed in 
through the open casemates and poured below through 
the ruptured armour deck. The draught forward was 
56ft. There was nothing for it but to abandon ship. 
Just before 3 a.m. the order was given for all hands to 
assemble aft, and four destroyers came alongside. 
The officers made a final round of the ship to see 
that nobody had been overlooked. The scene in the 
main 5-9in. battery was indescribable. ‘ It was there 
that our heaviest losses had occurred. In turret B 
it was too dark to see anything, but I learnt with 
satisfaction from survivors that the fire caused by 
burning cartridges in the upper hoist had been purely 
local. On board the Liitzow we had taken every 
precaution against cordite fires, and these measures 
had proved fully effective. The crew were now trans- 
ferred to the destroyers in perfect order. As we pushed 
off I turned and looked at the ship im the first light 
of dawn. The bow turret was completely submerged, 
while turret B formed an island. At the bridge the 
water had risen as high as the upper deck, while the 
stern was 6}ft. above its normal level. One of the 
destroyers then fired a torpedo, which struck the 
Liitzow amidships, causing her to heel to starboard.” 
The actual time of sinking is not stated. Commander 
Paschen concludes his narrative as follows :— 

“The ordnance material of the Liitzow, the turret 
equipment, the guns, communications and fire-control 
gear worked faultlessly all through the action except 
where they were damaged by enemy fire. The perfect 
functioning of the fire-control system deserves par- 
ticular mention, as showing that the most complicated 
technical instruments are absolutely reliable when 
properly served and well protected. I must add, 
however, that we felt acutely the want of two instru- 
ments which we might have possessed had their 
importance been sufficiently appreciated beforehand. 
The enemy had them both, viz., the central director 
with the follow-the-pointer system and the plotting 
table. Our own follow-the-pointer gear (Richtungs- 
weiser), without which the action could not have been 
fought at all, was a half measure. In the critical 
period between 8 and 9.30 p.m., the possession of 
director control for the guns would have materially 
improved the situation of the German Fleet. The 
plotting of the enemy’s speed and course is of equal 
importance. In the first two hours of the battle it 
was quite impossible to estimate the enemy's con- 
tinual alterations of course by calculation, when 
visibility was poor and the ranges were long. Nor 
could his speed be judged when his ships showed only 
one-quarter of their hulls above the rim of the horizon. 
In spite of the excellent training of our gunnery 
officers, we relied too much on headwork and ability 
to make mental calculations. Whenever it was pro- 
posed further to develop the mechanical side of fire 
control, we were always warned againt having too 
many instruments, which would break down in 
action. On the contrary, it is the man who becomes 
tired and finally makes mistakes, not the machine. 
One’s head should not be bothered in the stress of 
action with things which can be done in a simple 
way by mechanical agency. The gunnery officer has 
quite enough to do in forming his judgment from the 
data transmitted to him by mechanical means.” 








THERE were no bidders when Woolwich Dockyard was 
recently put up for sale at the London Auction Mart, 
and the property was withdrawn. 





“Industrialisation” of the 
Belgian State Railways. 
By our Special Representative on the Continent. 
IL.* 
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In order to give effect to the decision of the Cabinet, 
or rather to crystallise its ideas into some concrete 
scheme, a Commission, comprising financiers and 
members of the Railway Administration, amongst 
whom were Messrs. Francqui, Lepreux, Félicien Cattier 
and Jadot, was appointed. ‘The Commission was 
charged with the preparation of a plan for a Régie, 
which would be submitted to the Cabinet for approval. 
It was understood that the lines upon which a solu- 
tion was looked for involved the formation of some- 
thing in the nature of a railway company, to which 
the State would assign its financial interests in the 
railways. The board of directors of the proposed 
company would consist of members of the present 
administrative staff, strengthened by representatives 
of industry and of the debenture holders. The com- 
pany would issue stock, guaranteed by the railway 
property, and this stock would be offered in exchange 
for Treasury bonds, to the holders of the latter. The 
autonomy of the railways would be complete, not 
only from the point of view of accountancy, but 
equally as regards questions of commercial and 
financial management. The organisation would be, 
in fact, independent of the State, although the latter, 
nevertheless, would retain sufficient power to control 
general policy. 

The new proposal did not give public opinion such a 
shock as might have heen expected. There were 
several reasons for this. In the first place, the scheme 
was not extraordinarily different from that of the 
Renkin Bill, seven years before, which had come to 
nothing ; in fact, every proposal so far had come to 
nothing, and the public in general were prepared to 
“wait and see.” But, looked at with English eyes, 
it was certainly a rather startling proposal. Imagine 
the British Government deciding, and as many would 
say quite properly, that it could not go on any longer 
mismanaging and losing money on, say, its telegraph 
service, and appointing a mixed Commission to advise 
it how best to hand it over to something of the nature 
of a company! This time, however, the Belgian 
Government was probably more in earnest than it 
had ever been before on the matter. Something had 
to be done if the franc was to be saved, and the financial 
situation was critical. M. Janssen, the Minister of 
Finance, a Liberal in politics ; M. Anseele, the Minister 
of Railways, and M. Wauters, Minister of Industry, 
both Socialists, met the members of the Commission 
and seemed inclined to support the scheme. M. de 
Brouckére, a deputy and also a Socialist, like a good 
many others of his party, hardly seemed to know what 
todo. He said that he saw nothing in a régime d’auto- 
nomie which was not absolutely in accordance with 
socialistic principles, but he held that the proposed 
scheme was irreconcilable with socialistic policy. He 
deplored the possibility that holders of “ participat- 
ing debenture stock ’’ might make profits out of the 
system which ought to go to the State, but disregarded 
the fact that State administration appeared able to 
make nothing but losses. His strongest point, it 
would seem, was that if the railways were used as a 
guarantee of interest to the creditors, any default in 
payment of this interest would cause the creditors 
to take possession of the railways. Absolute owner- 
ship does not exist when a property is pledged for a 
debt. 

The Socialist Party was, in fact, embarrassed. 
Its representatives in the Cabinet, forced by financial 
exigencies, had committed themselves to something, 
which, however looked at, was a blow to the whole 
theory of national railway ownership. The rank and 
file of the party, however, held to their shibboleths, 
and M. Renier, the trade union leader, and the bitter 
opponent of the old Renkin Bill, threatened that if 
the Government yielded to the demands of the 
financiers, all the forces of the trade unions would be 
ranged against it. Meanwhile, M. Anseele announced 
on March 5th that the Government intended to raise 
all railway tariffs by 5 per cent. ‘This, it was estimated, 
would increase the revenue by 100 million frances, and 
economies were also hoped for in operating expenses. 
The real intention of this proposal was not clear. 
It looked rather as if the Government were weakening 
with regard to the Régie scheme submitted by the 
Minister of Finance, and hoped to save the situation, 
at any rate for the time being, by a straightforward 
measure of increasing freights and fares. This would 
have been a double blow to the trading community, 
who were desirous of seeing the railway management 
radically altered, and who would naturally dislike 
increased rates. On the other hand, it would please 
the Socialists in the Government and out of it, as it 
would involve no surrender of their principle that 
State ownership and management ought to be main- 
tained. It must be remembered that there were five 
Socialist Ministers in the Cabinet, and any reasonable 
alternative to an admission that State ownership and 
administration had failed would no doubt have been 
welcome. The Government proposal for a Régie, 
however, still held its place, and it was stated that 
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as soon as its details had been settled, it would be 
reported on by Brigadier-General H. O. Mance and 
M. Jules Jadot. The latter was governor of one of the 
large Belgian banks, the Société Générale de Belgique, 
and General Mance had earned a high reputation on 
the Continent as the English financial expert on the 
German Railway Commission, which was appointed 
under the Dawes plan for reparations. Both these 
experts had apparently been working on the question 
for some time. 

Meanwhile the financial situation was pressing. 
M. Janssen called a meeting of the representatives 
of all the great banks of Brussels and Antwerp on 
March 10th at the Ministry of Finances, with the 
object of securing the co-operation of the Belgian 
bankers for the operation of consolidating the 1800 
millions of Treasury Bonds which fall due in December. 
This consolidation was demanded by the foreign 
financiers, who, as has been already stated, also 
required the railway system to be managed by a 
Régie as a condition of the loan they were being 
asked to grant. The same day the Minister stated in 
an interview that “ Our Allies and those to whom we 
look for loans, consider that our railways could 
produce much more revenue than they are producing, 
and the only guarantee that they require is that we 
shall cease to run them at a loss, but that, on the 
contrary, we shall obtain receipts in accordance with 
the present value of money.” In the evening, 
M. Janssen left for London, accompanied by M. 
Wauters, Minister of Industry, the governor and one 
of the directors of the Banque Nationale, and a 
Member of Parliament. The purpose of his visit was 
to negotiate with the English bankers for the much- 
needed loan. Up to the time of M. Janssen’s depar- 
ture the public had been under the impression that 
there would be no particular difficulty about the loan. 
By Monday, March 15th, M. Janssen was back again 
and reported to the Cabinet. No official announce- 
ment was made, but rumours ran on the Bourse that 
the loan had fallen through, and the franc, which 
had kept steady at 106 or 107 to the pound for many 
months, fell heavily and suddenly, dropping to 121-50 
in a few hours. 

What really had happened nobody knew. The 
papers said that the negotiations with the English 
and American bankers were not broken off, and that 
everything would be all right again in forty-eight 
hours. There were three long meetings of the Cabinet 
during the day, the last not terminating till 8 p.m. 
Questions were asked in Parliament, but no informa- 
tion was forthcoming, the Government pleading for 
time. On Wednesday and Thursday there was a 
heated debate in Parliament. The Prime Minister, 
M. Poullet, made a statement, from which it appeared 
that the foreign bankers had made certain conditions 
regarding the proposed loan, amongst which was that 
it should be only for a comparatively limited term of 
years. The consolidation of the floating debt was 
also insisted on, and it appeared that the financiers 
considered that this should be carried out by Belgium 
itself, and that the remainder of the internal debt of 
the country should be consolidated by the “ indus- 
trialisation * of the railways. No details were given, 
but the Premier stated that “ the industrialisation of 
the railways without alienation of our national pro- 
perty would meet with no difficulties at the hands of 
the Government.’ He added that the Swiss had found 
a solution of the problem, and that Belgium could also 
find one. The fall of the franc was attributed to the 
machinations of opponents of the Government. The 
debate turned largely on who was responsible for the 
fall of the franc ; whether the Government had misled 
the people into believing that the loan was certain, 
whether the fall was due to speculation, or to under 
hand politics, or whether it was the natural result of 
business men rushing to cover their commitments in 
sterling as soon as they suspected a hitch in the 
negotiations for the loan. With these mattegs, now- 
ever, do ndt concern us, except in so far as they affect 
the future of the Belgian railways. M. Franck speak- 
ing for the Liberal left, said that it was desirable that, 
the railways should remain State property, but that his 
friends would not oppose a change in their manage- 
ment. He wanted better management, and not mere 
declarations. M. Janssen, the Finance Minister, in reply 
to a challenge, said that tne foreign bankers imposed 
nothing on the Government. The latter would accept 
no foreign meddling (ingérence) with the railway 
administration. One of his unforeseen difficulties 
with regard to the loan was the short term of three 
years desired by the foreign bankers. The Govern- 
ment wanted to stabilise the franc at 105 or 107, 
whereas the manufacturers wanted it stabilised at 
125 to the pound sterling, which might suit them, but 
would be unjust to the thrifty members of the poorer 
classes. M. Destrée, a Socialist and former Minister, 
maintained that the Socialists had always been sup- 
porters of the “‘ industrialisation ” of the railways, but 
to the claim that the service should be managed with 
the idea of making profits, he would say, Never, 
never, never! The debate, which lasted two days, 
failed to elicit the intentions of the Government, and 
was largely taken up with political recriminations 
relative to the responsibility for the fall of the franc. 
In addition to limiting the period of the loan to a 
term of three years, instead of the twenty-year term 
expected, it appeared also that the amount of the 
loan was to be reduced from 150 million to 100 million 
dollars. The Government maintained that the stabili- 


G@ 












32 





THE. ENGINEER 





JuLty 9, 1926 








sation scheme had by no means been endangered, and 
that it would be followed up with all energy. The 
debate was witnessed by General Mance and M. Jadot, 
who had been advising the Government with regard 
to the railway industrialisation scheme. 

Since M. Poullet, the Prime Minister, had fore- 
shadowed a possibility of some railway industrialisa- 
tion scheme on the Swiss model, it will be of interest 
to mention briefly how the Swiss railways are 
managed. The first article of the Swiss Federal law 
of February, 1923, indicates how the wishes of those 
who demand an effective control by the State are 
harmonised with the desires of the business com- 
munity for management on commercial lines. The 
article in question states that the Swiss Confederation 
* shall administer and exploit all railways purchased 
or constructed by it according to commercial prin- 
ciples, the national interests being properly safe- 
guarded. Their management shall be entrusted to a 
Federal Administration, autonomous within assigned 
limits, to be called ‘Chemins de fer fédéraux.’ In 
order to simplify and accelerate the railway business, 
an independence as complete as possible shail be 
given to the various services, and central control is 
reduced to the minimum compatible with economical 
and well-regulated management.’’ It is, however, 
really necessary to go back to the first Swiss Federal 
Railway Act, that of October 15th, 1897, to under- 
stand the spirit underlying the Swiss administration. 
This Act, which is largely concerned with the acquisi- 
tion of private lines and the exploitation of the great 
lines which the State intended to open. The eighth 
article of this Act reads: ‘‘ The accountancy of the 
railways shall be separated from that of other Depart- 
ments of the Government, and conducted in such a 
manner that the financial situation can at all times 
be exactly determined.’’ In Belgium it is common 
knowledge that the railway revenues have been 
applied to many other purposes than those of the 
railways themselves. The same article of the Swiss 
law stipulates exactly how the net revenue of the 
railways ought to be disposed of. It would be com- 
puted exactly as a limited company would compute 
it; but instead of being distributed as dividends to 
private persons, it would be allocated to reserve, to 
extensions, or to improvements of the system. The 
control of the Swiss railways is entrusted to a special 
division of the Federal Administration. ‘There is a 
“Couseil d’Administration” and a “ Direction 
Générale.” The former is composed of fifty-five 
members, nominated by the Cabinet for three years. 
The law requires that no more than nine of these 
members may belong to the Federal Parliament. 
Among the other members, agriculture, commerce 
and industry are to be represented. The “ Conseil 
d’Administration ” is, in fact, a sort of “* Railway 
Parliament.” 

The “ Direction Générale,” or board of management, 
is composed of from five to seven members, nominated 
by the Cabinet, and serving for six years. This board 
is responsible for the operation of the system, appoints 
the personnel, fixes salaries, looks after the finances, 
prepares the estimates, fixes tariffs, controls the 
revenue, arranges the time-tables, carries out works, 
and, in fact, generally runs the system. It may be 
said that the officials and employees of the Swiss 
railways are only engaged for three years, and are 
liable to dismissal at the end of that time if their 
services are not satisfactory. The Federal Parliament 
retains its right, independently of the railway esti- 
mates, to order the construction of new lines, and to 
give a final decision in matters concerning tariffs 
and wages, the State being, in fact, the proprietor of 
the system. 

In the Brussels papers of March 23rd it was an- 
nounced that General Mance and M. Jadot had sub- 
mitted their report to the Government. This, it was 
stated, recommended the elimination of certain 
atm methods of operation in vogue, and pointed 
out that an increase, or rather a thorough overhaul 
of tariffs was indispensable. Some tariffs need not 
be changed, but others must be increased by as much 
as 25 per cent. There were also too many free passes 
given by the State railways. Some of the existing 
tariffs, calculated in gold values, were actually below 
those of the pre-war period, according to “ well- 
informed sources” in the Press. On the same 
authority, it was said that there would be no question 
of raising tariffs before the constitution of an auto- 
nomous Régie. Even then Parliament would, how- 
ever, have something to say in the matter, by virtue 
of the fact that it would still remain master of the 
system. The Cabinet considered the report, but said 
nothing, although it was believed that it favoured 
an increase of tariffs by 25 per cent. This naturally 
did not cause much rejoicing. The papers wanted to 
know what was going to be done about “ holidays 
with pay’ for the railway employees, trade union 
restrictions, building of locomotives by the Govern- 
ment, and so on. As a matter of fact, the writer 
believes that there have been no new locomotives 
built by the Government since 1913, though, of course, 
much repair and reconstruction of engines has been 
carried out. The rates were said to be quite high 
enough as it was. Passengers who formerly travelled 
first class could only afford to ride second class, 
and even then the number of paying passengers 
travelling second was falling off. The first-class 


freight rates, it was argued that an increase of 25 per 
cent. would divert a valuable merchandise traffic 
to the French ports, would create new difficulties with 
Luxembourg, where coa] and minerals were wanted 
cheaply, and would, in fact, cause a loss of revenue 
rather than a gain, as the trains would run empty 

A summary of the report of the experts appeared 
in the Press on April 2nd. It stated that the rates 
of the Belgian railways had been kept extremely 
low, partly in order that Antwerp, as a port, might 
compete more effectively with Dunkirk, Rotterdam, 
and Hamburg, and partly on account of political 
and labour considerations. As an example of the 
lowness of fares in Belgium, the first and third-class 
fares in 1913 were respectively 9-4 and 3-8 centimes 
per kilometre, against 10-8 and 6-2 im England. In 
1926 the Belgian fares were 7-6 and 3-0 centimes per 
kilometre, as compared with 16-2 and 9-3 in England. 
Passenger fares in Belgium only represented from 
80 to 85 per cent. of their pre-war gold value, whereas 
in England they were 130 per cent. more on tho same 
basis. Since the war, rates for coal, in gold values, 
were actually lower than before the war, and mer- 
chandise freights generally were only 2 per cent. higher, 
whereas the advance in such freights in England had 
been from 50 to 55 per cent., and in Germany 45 per 
cent. Working expenses, on the other hand, as com- 
pared with 1913 were 41 per cent. higher in 1924, 
53 per cent. higher in 1925, and- 57 per cent. in 1926 ; 
whereas in Great Britain they had increased by 119 
per cent. By the adoption of new tariffs and reforms 
in working, it was estimated that the net receipts 
of 117 million paper francs in 1925 could be brought 
up by degrees within five years to 500 millions. To 
do this would involve an average increase of 25 per 
cent. in passenger and freight rates. A net revenue 
of 500 million paper francs—-120 million gold francs- 
would be 3-54 per cent. on the capital of the Belgian 
State railways. In Great Britain the net revenue 
on railway capital was 4-41 per cent. in 1913, and 
4-01 per cent.in 1924. In Germany, under the Dawes 
plan, the railways were expected to realise a net 
revenue equal to 3-9 per cent. on their capital. 

In the résumé as published, there was practically 
not a word about any scheme for a Régie. It 
is pointed out that “ if the railways are exploited like 
a commercial undertaking,” they will have to bear 
their share in the service of the Public Debt, and it 
is stated elsewhere that “‘ the exploitation of the rail- 
ways on a commercial basis will bring about important 
economies,” although the exact amount of the 
economies could only be computed “‘ after a long and 
detailed examination of all the elements of the ques- 
tion.”” These were about all the references to any 
change in the system of management, and one might 
gather from the résumé as published, that all the 
experts really wanted was a 25 per cent. increase in 
fares and freight rates. 

As might be expected, the Government railway 
officials had also something to say on the matter, 
and the next day their report appeared, over the 
signature of M. Foulon, Director-General of the 
Belgian State Railways. It was a long report full 
of figures, but it seemed to boil down to a statement 
that a slight increase of tariffs was necessary. An 
increase of 5 per cent. was estimated to be sufficient 
to meet actual needs, but a figure of 10 per cent. was 
finally recommended, in order to be on the safe side, 
in view of increases in wages, stores, &c., consequent 
on the fall of the franc. The railway administration 
evidently did not like the idea of raising rates. It 
pleaded that to make the railways bear charges “ which 
normally are at the door of the Treasury,”’ was con- 
trary to all custom, and to the true policy of a State 
enterprise. Everything, of course, depends on what 
charges ought “normally” to be borne by public 
funds provided by the taxpayers at large. A railway 
company is a taxable enterprise, and a huge con- 
tributor to public funds. If it is right for a railway 
company to have to take extra money from its cus 
tomers so as to pay it into the Treasury as taxes, 
there is no logical reason why a State-owned railway 
should not also have to do the same thing. 

The difference between the experts and M. Foulon 
was roughly this. M. Foulon maintained that with a 
10 per cent. increase of tariffs, the railways would 
make both ends meet, which, he contended, was all that 
ought to be expected of them. As he pointed out, 
Messieurs Mance and Jadot envisaged a different 
problem. It was their object to put the railways on 
such a basis that, instead of being a cause of loss to 
the State, or merely paying their way, they should 
take a direct share in stabilising the financial situation 
of the country. An industrial country may think it 
best to have cheap railway rates, really subsidised 
by the general taxpayer, which is the condition now 
in Belgium, or it may prefer to make the rates high 
enough: to enable the railway to contribute to the 
needs of the Exchequer. 

Towards the end of May the scheme for a Régie 
appeared to have faded out of sight once more, and it 
was announced that railway passenger fares and 
certain freights would be increased after June Ist. 
Ordinary passenger fares were raised by 6 per cent. 
on that date and the changes in freight rates which 
took place were referred to in our issue of May 28th. 
But a more important thing than this happened. 
Several Ministers, including the Finance Minister, 
resigned and the Cabinet was reconstituted ufider 


banker and one of the ablest financial organisers in 
Belgium, was persuaded to accept the post of Minister 
without portfolio. It was not long before he made his 
influence felt. On June 10th it was announced that 
he was preparing a drastic scheme for the reorganisa- 
tion of the railway management. Broadly speaking, 
his plan was said to be the formation of a company, 
in which the Government would be the largest share- 
holder, to take over the State Railways. This com- 
pany would issue debentures, the proceeds of which 
would go towards the amortisation of the short-term 
Treasury bonds. It was hinted that some such rele- 
gation to company management might also occur in 
respect of the telegraphs and telephones. The text 
of the Francqui Bill is expected to be submitted to 
Parliament practically immediately. On June 29th 
it was officially announced that the Cabinet had 
finished the examination of the Bill and had unani- 
mously approved its main features. If all goes well 
the “ Société Nationale des Chemins de Fer Belges *’ 
will take over the management of the railways on 
September Ist next. The company will be empowered 
to issue bonds to a total value of 10 to 12 milliards of 
francs. The first issue will be for 2 milliards, which 
will permit the 1800 millions of Treasury bonds falling 
due on December Ist to be met by the Government. 
The holders of the railway debentures will receive a 
fixed interest plus a dividend proportional to the 
profits of the company. It is considered likely that the 
new company will have to raise both passenger fares 
and certain classes of freight rates, and that there will 
also be a reduction in personnel. To facilitate the 
latter it is understood that the age for retirement will 
be reduced from sixty-five to sixty years and that 
several thousands of “temporary ’’ workers will be 
dismissed. 

So far as an outsider can judge, Monsieur Francqui 
knows what is necessary to be done to relieve the 
financial situation and means to do it. That all is 
not plain sailing for him is, however, pretty clear. 
As lately as June 13th a short article appeared in the 
Press, emanating from the Railway Administration, 
making proposals for some sort of Superior Railway 
Council to be constituted by Royal decree with the 
idea of advising the Government. ‘Encore une 
Commission,” as one of the papers exclaimed in a 
despairing headline. Monsieur Francqui’s Bill, how- 
ever, now definitely holds the field. It is bound to 
have a stormy passage, for there are plenty of signs 
that, even in the Cabinet itself, the “ industrialisation ” 
of the railways has some doubtful friends. It is suffi- 
cient to quote a few remarks from a speech made as 
late as June 26th by Monsieur Ansiele, the Socialist 
Minister of Railways. Speaking at a meeting of the 
Railwaymen’s Union, the Minister is reported to have 
said :——*‘ It is natural that the Minister of Railways 
should keep in constant touch with the trade union 
delegates, for at this moment important negotiations 
are under way and one never knows how they may 
turn out. I propose to reduce your hours of 
labour and increase your production. If you 
will work less hours and produce more I will stop 
all dismissals. . I must be prudent. and can only 
hold to my promise for two months. During these 
two months I hope we shall have found a solution 
and a remedy for the situation. Have no fear, for 
the Government will remain owner and master of its 
railways.”” The prospects for industrialisatio: must 
be regarded in the light of such a speech by the 
Minister of Railways. 








The Coming-of-Age of the University 
of Sheffield. 


THE coming-of-age of the University of Sheffield 
was celebrated by an elaborate programme of recep- 
tions and other functions spread over Thursday and 
Friday, July Ist and 2nd, and attended by delegates 
from a number of sister universities and from repre- 
seatative learned and Scientific Societies and Institu- 
tions from all over the world. The Marquis of Crewe, 
Chancellor of the University, presided, and on the 
afternoon of Thursday an important Degree Con- 
vocation was held at the Victoria Hall. The re- 
cipients of honorary degrees on this occasion included 
H.R.H. Princess Mary, Viscountess Lascelles, the 
Earl of Derby, Sir Austin Chamberlain, Sir Samuel 
Roberts, Sir Percy Jackson, Sir Harry Marsh and 
Miss Emily Penrose, upon each of whom was conferred 
the degree of Doctor of Laws ; the Bishop of Sheffield, 
Sir Charles Eliot, the Very Rev. Sir George Adam 
Smith, Sir Hugh Allen and Professor Alfred Pollard, 
upon whom were conferred the degree of Doctor ot 
Letters ; and Professor Frankland and Engineer Vice- 
Admiral Sir Robert Dixon, upon whom were conferred 
respectively the degree of Doctor of Science and 
Doctor of Engineering. 

On Friday morning the new Engineering and Metal- 
lurgical Research Laboratories at the University 
Buildings, St. George’s-square, were formally opened 
by Sir Robert Hadfield, after short addresses had 
been delivered to a crowded audience in the Mappin 
Hall by the Marquis of Crewe and by Sir Robert re- 
spectively. Sir Robert pointed out that the capital 
invested in Sheffield industries by public and private 
companies was close on £100,000,000, over half of 








coaches were only used by officials travelling with free 
passes or passengers at reduced fares, As regards 


another Prime Minister. Monsieur Francqui, a 


which was invested in iron and steel industries. The 











Jury 9, 1926 


THE ENGINEER 


33 











population of the city was now estimated at 525,000 
persons, of whom no less than 180,000, including 
juveniles, were engaged in local] trades, or about 34 per 
cent. of the entire population. The growing needs 
of this large number were, from the point of view of 





been designed for special purposes and constructed 
in the workshops of the Engineering Department of 
the University itself. They include a machine for 


sional stresses and a Wohler type of repetition stress 
machine running at 2000 revolutions per minute ; a 
torsional repetition stress machine on which the mean 
stress and range can be changed, the amplitudes being 
ascertained by means of a camera, and a variety of 
appliances for testing the behaviour of metals at 
high temperatures, and for ascertaining “ creep ”’ 
phenomena. 

The conditions of modern high temperature and 
high pressure engineering render the ascertainment 
of the conditidiis and extent of “ creep ” and of tensile 
strength at high temperatures of such importance 
that it is not surprising to find that the various appli- 
ances destined to throw light on this subject of re- 
search attracted a very considerable degree of atten- 
tion, 

The laboratory is equipped with a 10-ton Buckton 
tensile testing machine with extensometer accessories 
capable of registering stresses of a nature to give as 
little as one-millionth of an inch extension. In 
high temperature testing, however, when long periods 
of heating are involved, it is obvious that a machine 
of thits kind possesses certain disadvantages, amongst 

















FIG. 1--SPRING - LOADED CREEP TEST MACHINE 

higher and technical education, admirably served by 
the University, the coming-of-age of which they were 
celebrating, but further progress and development 
were essential if the future needs of the community 
were to be adequately provided for, and the new 





lin the shoulders being 


which is the fact that the drop of the beam may take 
place unexpectedly at any time. To respond, how- 
ever, to the requisite conditions of constant load, 
an interesting dead-load machine has been constructed 
under the supervision of the head of the department, 
Professor F.C. Lea. The test piece is held between 
special, non-creep, high heat-resistance steel adapters, 
and the portion under test can be enclosed in a cylin- 
drical electrical resistance furnace and brought to the 
requisite temperature. The conditions of the test are 
such, therefore, as to limit the phenomena practically to 
the length between punch marks, or between adapters, 
which in the case in point is practically the same thing, 
the extent to which 

creep might take place 


testing specimens under combined bending and tor- | 


designed by Dr. Smith. It is to be employed in in- 
vestigating the volume changes which occur when 
metals solidify. Two bulbs, one containing pure 
dry nitrogen and the other the metal under investiga- 
tion and nitrogen, are connected to a differential 
pressure gauge. Both bulbs are heated to the same 
temperature in a thermostat, and the change in volume 
is ascertained from observations of the pressure 
gauge. 

An ingenious continuous flow calorimeter designed 
in the department last year by Dr. C. J. Smith, was 
on exhibition, and attracted notice. It eliminates 
most of the usual sources of error and heat-loss common 
to calorimetrical apparatus, and should prove effec 
tive in the determination of the calorific phenomena 
which accompany the solution of metals in reagents. 
It consists of an inner glass tube in which the reaction 
to be estimated takes place. This inner tube is sur- 
rounded by a helix of thick copper wire which greatly 
facilitates the circulation of the cooling water, supplied 
from a thermostat resembling that employed by 
Callendar in his classical researches on the specific 
heat of water. The whole system is enclosed in an 
outer glass tube which can be evacuated, thus reducing 
the heat losses by radiation . 

One of the most useful adjuncts to research in this 
department is, however, the high-frequency induction 
furnace of the Ajax-Northrup type, which is fast 
becoming a feature, not only of any well-equipped 
metallurgical laboratory, but of many works where 
small amounts of expensive alloy metals are required 
to be melted quickly under circumstances in which 
the temperature can be accurately controlled. The 
furnace in question is equipped with accessories which 
enable melting to be effected in vacuo, a precaution 
importance when sound metal, free from 
occluded gases, needed. A silica vacuum 
is provided for enclosing the crucible, and can be 
connected up with a motor driven oil pump and mer 
vapour pump. High-frequency current is 
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regarded as insignificant 
The actual stress is, in 
another machine—Fig. 
1_—applied by means of 
a spring having a known 
rate or load extension. 
The piece is thus cap- 
able of being kept unde: 
constant lead =while 
heated, for considerab' 
periods. 

Interest was also 
evinced im an installa 
tion of test machines for 
ascertaining the fatigue 
limits in helical springs 
under oscillating stresses 

Fig. 2. Three spring 
testing frames have been 
installed capable of test - 
ing eight springs simul- 
taneously. The spring 
under test is enclosed, if 
desired, in a furnace, 
when high temperature failure is to be ascertained and 
the oscillating impulse is supplied by electro-magnets 
which attract the load on a make-and-break contact 
sufficient to maintain oscillation, while the weights 
employed can be accurately adjusted to produce a 
certain mean stress, upon which can be superimposed 
a range of stress depending on the amplitude of the 
motion. The latter can, of course, be kept constant 
for any given spring, and the test, carried to destruc- 
tion, indicates the “safe range” for any particular 
spring. 

Other machines shown in the new laboratory included 
a Lea oscillating torsion-test machine—Fig. 3—similar 
in principle to the Gough machine, but into which 
certain modifications have been introduced, the chief 
being that the mean stress can be applied by meaas 
of a spring. There is also a torsion machine for the 
investigation of loops, strains being 
measured optically. 


hysteresis 


NEw LABORATORIES. 
These laboratories, which are specially designed for 
the application of high precision physical methods to 
the investigation of the constitution and properties 
of metals and alloys have been built and equipped 
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FIG. 2—SPRING TESTING MACHINE 


laboratories which were about to be opened would 
help to meet those requirements. 


New ENGINEERING RESEARCH LABORATORIES. 
These laboratories have been built. to supplement 

the Jonas and Edgar Allen Research Laboratories 

and are equipped with special machines for investigat - 


ing the strength and other properties of materials. 


by means of funds generously provided by Sir Robert 
Hadfield and Viscount Bearsted. The appliances in- 
stalled comprise an X-ray set with a high-tension 
transformer giving 60,000-volts together with the 
necessary tubes, mercury vapour pump and “ Hyvac ”’ 
rotary oil pump. There is also a cathode ray oscil- 
lograph, which enables hysteresis loops to be observed 
optically. 

A complete Reichert micrographic outfit has been 
installed, consisting of the well-known metallurgical 
microscope, stand and camera outfit, which has received 
so much favourable notice of late. It will be used 
for low magnification metallography. There is also 
a Zeiss equipment and a quartz spectrograph and 
apparatus for the measurement of magneto-striction 
in small specimens of magnetic material, using the 
Heterodyne principle. Another interesting piece of 





The machines and apparatus have for the most part 


apparatus is a differential nitrogen volumeter similarly 
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3-LEA TORSION-TEST MACHINE 


supplied from a thermionic valve, at 7000 volts with 
a frequency of 14 million cycles. 








Stupents of the causes of, and remedies for, railway 
accidents will be interested to know that, as recorded in 
‘“‘ Sixty Years Ago,” on page 641 of our issue of June 18th, 
Tue Encornecer of June 15th, 1866, in connection with 
the Welwyn Tunnel disaster of the preceding Sunday, re- 
commended that the railway companies should provide 
means for automatically recording the bloek signals sent 
Although it is obvious that many a collision would have 
been avoided had the signalman had a reliable record 
before him of the block signals he had sent and received, 
and that, moreover, it would save the employment of 
train-register lads, there is no such machine employed 
on British railways. It was recommended by Sir Arthur 
Yorke, in his report on the serious collision at Willesden 
on December 5th, 1910, and on that of the following June 
25th at Henley-in-Arden. Sir Arthur also advocated 
it when speaking at the Institution of Civil Engineers on 
March 7th, 1911. 

Txe number of railway accidents in Germany in recent 
years has been so great that alterations in the present 
systems of signalling and control have become imperative. 
The majority of the accidents have been caused by the 
over-running of signals or by faulty working. The greatest 
attention therefore has been given to finding some means 
whereby safety emergency controls and alarms will be 
brought automatically into action should a driver over- 
run a signal or a collision be otherwise rendered imminent. 
An exhaustive trial of new safety devices has just been 
carried out. One of them consisted of a lever in the per- 
manent way which, in the event of a driver passing a 
signal at danger, automatically engaged with a trip catch 
on the engine, and put the brakes into action.” Another 
started a bell ringing in the driver's cab and also applied 
the brakes. It consisted of an electrically charged rail 
lying between the metals, which is “ alive’? when the 
signal is against the train and, by causing the bell in the 
cab to ring, warns the driver of his error. It was exhaus- 
tively tested on a section of the railway outside Cologne, 
the approaches to which are nearly as complicated as 
those at Waterloo, and was found to operate satisfactorily, 
even at the high speed of 105 kiloms. per hour. This 
device will, it is stated, now be officially adopted, 
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Geared Diesel Locomotive for the 
Russian State Railways. 


Tue chief problem to be solved in the application 
of the Diesel engine to locomotives lies in the means of 
transmitting the power of the engine to the driving 
axles. The characteristics of the internal combustion 
engine are such that a direct drive like that of a steam 
locomotive is practically out of the question. It is 
true that a Diesel locomotive with direct drive has 
been built, such an engine having been tried in 1912 
on the German State Railway, but the tractive effort 
amounted to less than 3 tons, and the starting of the 
machine with compressed air was extremely un- 
economical. Some sort of transmission gear obviously 
had to be interposed, and various designers have 
worked along three main lines, namely, either the use 
of an electric drive or the employment of mechanical 
s earing, or the provision of some kind of fluid-operated 
speed-changing device. There is, of course, also the 
possibility of combining the internal combustion 
engine with a steam engine on the Still principle, but 
that is really a composite machine. 

The only kind of transmission which, so far, has 
come into practical use is the electrical one, which 
dates from 1917, and several engines, of powers up to 
1000 horse-power, with electrical transmission are 
now In operation in the United States. The most 
powerful Diesel locomotive with electrical trans- 
mission is that designed by Professor Lomonossoft 
for the Russian State Railways, which has been doing 
goods train on the lines around 
for more than a year. This locomotive 
develops 1200 horse-power. It weighs 120 tons in 
running order and exerts a draw-bar pull of 15 tons. 
We published a full illustrated description of this 
machine in our issue of November 14th, 1924, and gave 
the results of its road tests on February 27th last. 
Satisfactory as this locomotive has proved itself to 
the limitations of electric transmission were 
realised by no one more clearly than by Professor 
Lomonossoff himself. The full power of the engine 
can only be used between road speeds of about 
‘10-6 and 24 miles per hour. At lower speeds, in spite 
of the weight of the machine, the wheels slip, while at 
higher speeds the electrical machinery becomes over- 
heated. In summer time it is‘only possible to utilise 
the maximum draw-bar pull of 15 tons for 100 
minutes. This corresponds to a distance of less than 
17 miles at a speed of 10 miles per hour. In European 
Russia there are no gradients longer than 17 miles, 
but in the Caucasus there are gradients over 40 miles 
long, and on these it is necessary to limit the tractive 
effort to 9 tons only, or very much less than the engine 
could exert. 

The locomotive to which we have referred was built 
by Professor Lomonossoff in collaboration with the 
Hohenzollern Locomotive Works at Diisseldorf, and 
under the same auspices designs were prepared for 


ordinary service 


Moscow 


be, 
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last we had an opportunity of witnessing the tests of 
the completed machine in the Hohenzollern Company’s 
works at Diisseldorf. 

The general appearance Lomonossoff- 


of the 


Hohenzollern: geared Diesel locomotive is shown in 
Fig. 7, page 38, which is a reproduction of a photo- | 
graph of the engine taken on the locomotive testing 
machine at the Hohenzollern Works. 
herewith show the 


Fig. 8, page 38, 


and Fig. 1 locomotive in an 








FIG. 1 


advanced stage of erection and enables the main 
elements to be distinguished. 


Fig. 2, indicate very clearly the general lines of con- 
struction. The locomotive runs on ten coupled 


driving wheels with a bogie in front and a trailing axle | 
|This company have made a speciality of magnetic 


behind. The Diesel engine, placed fore and aft in 


the centre of the frame, drives a jack shaft in the rear 











| countershaft. 


These views, taken in | 
conjunction with the general arrangement drawings, | 


This motor drives the cooling fan for drawing air 


| through the water and oil coolers, and also serves as 


an alternative source of power for the dynamo and 
the starting air compressor. The two latter machines 
are to be seen in Fig. 2 in the plan view of the loco- 
motive. They are chain driven either from the main 
engine or the auxiliary engine through an intermediate 
Opposite them on the other side of the 
locomotive is the air storage reservoir. 

In the very front of the locomotive is the oil cooler, 
shown clearly in. Fig. 1 and Fig. 7, page 38, and 
immediately behind it is the water cooler. The oil 
cooler is of the flattened tube type, whereas gilled 
tubes are used for the water cooler. Air is drawn 
through them by the fan in the uptake, already 
referred to. This fan is shown in Figs. 1 and 2. 
There are in addition two other water coolers, one on 
each side of the uptake, which can be seen in the plan 
drawing and are discernible in Fig. 1. These can be 
put out of action when the weather is excessively 
cold. In Fig. 7 the air reservoirs for the compressed 
air brake and for operating the whistle and sanders 
respectively can be seen lying transversely under the 
uptake in front of the wheel guards. Between the 
bogie wheels a convenient space is found for the battery 
of accumulators, which can be readily withdrawn or 
inspected from the side. The sand boxes are indicated 
on each side midway of the driving axles in the plan 
view. Between the gear-box and the clutch is the 
motor-driven oil pump for filling the oil tanks. The 
two rear corners are occupied one by a motor-driven 
oil pump for lubricating the main gearing and the 
other by a boiler heated by the exhaust gases. Fuel 
storage tanks run along each side of the locomotive 
from the front of the main engine to the back of the 
clutch, and from them the oil is pumped into the fuel 
service tanks overhead near the front of the loco- 
motive. 

[It is, however, the transmission gear which will 
undoubtedly arouse most strongly the interest of engt- 
neers. Motor cars have long since settled down to a 
friction clutch combined with a three or four-speed 
gear-box, as a means of connecting the engine to the 
driving axle. By analogy one might assume that 
some similar arrangement would be the best for a loco- 
motive, and quite possibly it will prove to be so ; but 
the difficulties of design are vastly greater than those 
which motor car designers have to face. Not only 
has a relatively enormous amount of power to be 
transmitted, but the weight of a locomotive and train 
is so great that a slow and smooth acceleration is 
indispensable. Hence the clutching arrangement 
must have considerable and sustained slipping power 
to enable the load to be gradually picked up when the 
locomotive is started or when the gear ratio is changed. 
The clutch selected for the Lomonossoft geared loco- 
motive was of the magnetic type developed by the 
Magnet-Werk Company, of Eisenach, Germany. 


clutches, which they have supplied in units capable of 
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FIG. 2—GEARED DIESEL LOCOMOTIVE—-GENERAL ARRANGEMENT 


two other Diesel locomotives, one having a mechanical 
gear drive and the other having hydraulic trans- 
mission. Thus it was hoped that a thorough com- 
parison could be made between the three systems. 
The locomotive with hydraulic transmission has, how- 
ever, not been built, because the hydraulic apparatus 
required to transmit 1200 horse-power was found to 
exceed the permissible limits of weight and size. The 
designs of the geared locomotive proving satisfactory, 
its construction was proceeded with and on April 16th 


by means of a clutch and gearing, and coupling rods 
connect the jack shaft to the five driving axles. The 
engine is of the four-cycle type standardised for sub- 
marines. It has six cylinders, 450 mm. diameter by 
420 mm. stroke, and develops a maximum of 1200 
brake horse-power at a speed of 450 revolutions per 
minute. Injection air is supplied by a compressor 
which forms a continuation of the engine at its forward 
end. Immediately in front of the main Diesel engine 
is a small auxiliary motor, also of the Diesel type. 


transmitting up to 20,000 horse-power. In the loco- 
motive there are altogether four of these clutches, 
one being the main clutch between the engine and the 
gear-box and the other three serving to connect and 
disconnect the respective gears. 

Fig. 3 shows @ section through the main clutch. 
Keyed on the end of the engine shaft is a steel disc A 
which forms the magnet. It is excited by a single 
coil B let into a circumferential groove in its face, the 
ends of the coil being brought out to a pair of slip 
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rings on the back of the disc as shown. Bolted ta the 
disc is the heavy fly-wheel rim C, and to this again is 
bolted the friction plate D. The fly-wheel rim does 
not make continuous contact with either the magnet 
or the friction plate, numerous radial passages being 
left between them for cooling purposes. Running 
freely on the outer end of the engine shaft is a dise E 
through which the gearing is driven. This dise 
carries an armature plate F, to which is fixed an 
annulus of friction material G. Exciting current 
flowing in the coil B causes the disc A to become 
magnetised and to attract strongly the ring F. The 
ring moves inwards, against the action of the spring 
bolts shown, under the magnetic attraction and brings 
the friction material into contact with the friction 
plate D, sufficient pressure between the two being 
obtainable to transmit the power of the engine. By 
regulating the exciting current the clutch may be 
allowed to slip to any extent required, and it thus 
serves as a useful link between the engine and its 
work, taking up the load gently and avoiding all 
shock when the gears are changed. 

The design of the three magnetic clutches employed 
in connection with gear changing is shown in Fig. 4. 
As before, a steel dise A is keyed to the driving shaft 
and is rendered magnetic by an exciting coil B. When 
the coil is excited it attracts the dise C, which, in 
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FIG. 3 -MAIN CLUTCH 


moving towards the magnet compresses the inter- 
leaved friction dises D, half of which are keyed to the 
external casing E and the other half to A. Thus 
power can be transmitted from the shaft to the sleeve 
F by means of the friction of the dises. These clutches 
are not designed for long-continued slipping, but slip 
just enough to let their respective drives be taken 
up without jerks or shocks. 

An external view of the gear-box is shown in Fig. 6, 
while Fig. 5 illustrates a vertical section. The gear- 
box gives three speed ratios, 6-6 to 1,4 to 1, and 2 to 1 
respectively. The gears are always in mesh, the 
reguired drives being obtained by the respective 
clutches. The power from the horizontal driving shaft 
enters the gear-box and is transmitted to the upper- 
most shaft C by means of the bevel gear M. lt may 
be mentioned that in 1921, when the plans for this 
locomotive were under consideration, no gear makers 
could be got to supply bevel gears to meet the con- 
ditions. Eventually in 1923, however, Messrs, Alfred 
Krupp, of Essen, undertook to supply the gear and 
to give a satisfactory guarantee as to its performance, 
and that firm was therefore entrusted with the whole 
of the gear-box for the locomotive. The bevel gear 
adopted has a maximum diameter of 500 mm. and 
yet is capable of transmitting 1200 horse-power at 
450 revolutions per minute. It is constructed of 
special heat-treated steel. The slowest speed of all 
is obtained by exciting the right-hand clutch I, the 
other clutches being free, This locks the wheel Z, 


to the upper shaft C so that the second shaft B is 
driven and transmits its power to the jack shaft A 
at the bottom by means of the fixed gear N. For the 
intermediate speed the clutch II is the only one 
excited. This locks the gear Z, to the second shaft 
@:.i the continuation of the drive is as before. For 
the highest speed clutch III on the second shaft is 
excited. This causes the wheel Z, keyed to the upper 
shaft to drive the second shaft, which drives shaft A 
through the gearing N as before. It should be men- 
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FIG. 4 GEAR CHANGE 


tioned that reversing is effected by reversing the 
direction of rotation of the Diesel engine, which is 
done by bringing a new set of cams into action in the 
usual way. The gear in the gear-box therefore takes 
no part in the process of reversal, but is merely driven 
in the opposite direction. 

The locomotive started on its road tests from Berlin 
26th, under the supervision of prominent 


on May 
It per- 


engineers of the German State Railways. 


trials were carried out at the request of the German 
State Railways, which, as a result of the performance of 
this engine, have ordered a Diese! geared-locomotive 
from the Hohenzollern Works for its own system. 

















FIG. 6 -GEAR - BOX 


This engine will be of the 2-10—-2 type, with a new 
design of high-speed Diesel motor and the weight 


will be about 130 tons. 


The Tansa Completion Works. 


We give below some extracts from the official Report 
of Mr. H. J. Trivess Smith, the Special Engineer for the 
Tansa Completion Works, on the progress made with that 
undertaking during the year ended March 31st last. It 
will be remembered that for this work special factories 
were erected in this country for the production of the 
plates, &c., which were shipped out to India, where they 
were bent to shape and riveted to form the necessary 
pipes. The undertaking was fully described in our issues 
of March 23rd, 1923, and March 21st, 1924. 

“The year under report has been one of extraordinary 
progress in all sections of the Tansa Completion Scheme, 
and marks the closing chapter of a mammoth project 
which has been carried out rapidly and successfully by the 
Municipality for the progress of the City of Bombay and 
the betterment of its citizens. I beg to draw attention 
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FIG. 5—SECTION THROUGH GEAR - BOX 


haulage of a train weighing 1330 tons, exclusive of 
engine, up a gradient of 1 in 100 about 11 miles long | factory on 

. . o or 
(8°5 miles) per hour. Lighter | 3!st, 1925, 


at a speed of 14 kiloms. 


loads were hauled at correspondingly higher speeds. 
official | 


clutches worked satisfactorily. The 


The 


stated: ‘The first six pipes were despatched from the 
April 16th.” This was in 1923. On August 
only two years later, the President of the Cor- 
| poration, Mr. Joseph Baptista, opened a valve at Ghat 

koper which allowed water to pass through the New Pipes 
rom Tansa Lake to Bombay. This turning on of tha water 


figures of the tests are not yet available, but it is said | 4¢ Ghatkoper marked the completion of the first stage of 


that the locomotive showed a thermal efficiency of 
27 to 29 per cent., or considerably higher than that 





attained by the Diesel-electric locomotive, 


Special 


| 
the project, and gave a much-needed relief to the City by 
a material increase in its water supply. 
“* Between the 16th August, 1923, and 31st March, a period 
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of thirty-one months, no less than 104 miles of steel pipes 
have been manufactured and laid, leaving to-day only a 
very short length in Tulsi Pipe Road, Sleater Road and 
Harvey Road to complete the scheme. When considera- 
tion is given to the fact that during this period there have 
been three monsoons, in which pipe-laying operations are 
slowed up considerably and only carried out with very 
great difficulty, it speaks well for the ability, enthusiasm 
and determination of all officers concerned, those on the 
staffs of Messrs. Braithwaite and Co. and the Tata Con- 
struction Company, as well as those of the Municipality, 
in having accomplished the completion of the biggest 
water supply pipe live in the world successfully and in 


world’s record time. 
* 


* . - 


“The whole length of the pipe track outside Bombay 
was taken into use before June, 1925. A short length of 
embankment each side of Kasheli Bridge South has had 
to be carefully watched and constantly attended to owing 
to the silty nature of the subsoil on which it is constructed. 
More than half of the work inside Bombay Island is com- 
pleted, and no difficulty is anticipated in completing the 
remainder. The length between Grant Road through 
Harvey Road to Babulnath Road will, however, be 
necessarily slow, but this will not prevent the full quan- 
tity from Tansa Lake being given, as soon as the work 
north of Grant Road is completed, which is expected to be 
about the end of May, 1926. 

“The good progress made last year in fabricating and 
laying the steel pipes was maintained throughout the year 
under report. All the steel pipes for the Tansa Comple- 
tion Works have been completed, and the quality of the 
work done is excellent. With the exception of a length of 
only a few feet, all the 57in. pipes required to finish the 
contract have been transported into Bombay. 

“The following figures give the lengths in feet of pipes 
fabricated and laid complete at site month by month, 
from the transport of the first pipe from the pipe factory 
at Mulund in August, 1923, to date, viz.:— 








72in, 72in. 57in. 57in, 60in. 60in. 
pipes pipes pipes pipes pipes pipes 
fabri- (riveted fabri- riveted) fabri- riveted 
eated atsite. cated atsite.| cated at site. 
and and and 
trans- trans- trans- 
ported ported ported 
to site. to site. to site. 
lin. ft. lim. ft. lin. ft. lin. ft. lin. ft. | lin. ft. 
1923. 
From August 
16th—3 Ist Nil Nil Nil Nil 
In Sept. . . 
» October 
2» NOV. 
» Dee 
1924 
» Jan 
Feb. ** 
” Marcht 
» April 
, May 
» June 
» July 
» August .. 
»» Sept. 
+ October , 
» Nov 6% 
» Dee. 29,084 34,891 
1925. 
» Januaryt) 35,750 56,477 a 
»» Feb. ° 38,482 - % 
+» March 42,945 1,133 a 
» April 31,048 4,242 - 772 - 
» May 22,377 6,424 8.334 11,568 7,679 
, June 12,144 4,434 2.466 23,992 8,660 
» July 5,058, 6,600) 1,932 Nil Nil 
» August. 559 = 6, 880 Nil o 
- Sept ee Nil 6,880 o a 
» October? 6,880 8,425 14 16 
» Nov. 40,827 21,022 Nil Nil 
Dee. 32,204) 38,397 
1926, 
» January o» »» 8,357 10,073 * ” 
» Feb. + be oe 4,638 8,218 o ° 
» March 5,000 =-8,310 be * 


Completed* 426,922 426,973 |134,499 107,177 16,353 16,355 


Under con- 
tract . 425,600 425,600 146,500 146,500 17.000 17,000 
Remaining* Nil Nil 12,00) 39,323 Nil Nil 


* Subject to final check. Notice is drawn to the short length 
of work remaining to be done. 

+ Attention is drawn to the amount of work done in the months 
of March, 1924, January, 1925, and November, 1925. in which 
months nearly 7 miles of 72in. pipes and 8 miles of 57in. pipes 
were fabricated and transported to site and 11 miles of 72in. 
pipes were riveted at site. I am not aware that this record has 
ever been equalled in any part of the world. 


“The contract for supplying and laying the steel pipes 
was signed by Braithwaite and Co. (Engineers), Ltd., on 
February 10th, 1926, and for constructing Kasheli Bridges 
on November 26th, 1925. 

* o - 


- * 


“ The Kasheli South Bridge was completed and the last 
rivet driven by the Municipal Commissioner in the presence 
of the President of the Corporation and the Chairman of 
the Standing Committee on the King-Emperor’s birthday, 
June 3rd, 1925. Negotiations between the Executive 
and Government continued in connection with the appor- 
tionment of the cost of constructing a roadway over the 
bridge. Eventually Govermment agreed to and paid to the 
Corporation a sum of Rs. 13,00,000 as their share of the 
cost. The diversion of the Bombay—Agra road, so as to 
pass over the bridge, has now been started by the Public 
Works Department, and will be of great benefit to all 
road users. 

“The Kasheli North Bridge was completed in fourteen 
months at & cost of approximately £400,000, and was taken 
into use during the year, with the exception of surfacing 
the width to be occupied by the roadway. This width 
on both the Kasheli Bridges will be left for asphalting, and 
will not be completed until Government has constructed 
the approach roads to the north and south ends of the 
bridges. 


for the supply of engines and apparatus for chlorinating 
the water of Tansa Lake and of Mr. Walji Hirji for the 
construction of a building to house the machinery for 
chlorination were accepted by the Standing Committee 
during the year. The construction of the building is 
making slow progress. Much of the machinery and appa- 
ratus has been delivered. Chlorination of the whole of 
the water supply from Tansa is therefore expected to be 
begun in May, 1926. 

** Although the proposal to construct a reservoir on Sion 
Hill has now been before the Corporation for the last 
fifteen years, the question of determining the conditions 
to be imposed relative to the preservation of the old fort 
and watch tower on the hill has not yet been settled, and 
is now pending the examination of the site by Mr. K. N. 
Dikshit, M.A., Superintendent, Archwological Survey, 
Western Circle. 

“The total cost sanctioned for the execution of the 
Tansa Completion Works amounts to Rs. 5,48,02,514, 
or approximately 3} million pounds sterling. During the 
year of report, Government have paid the last instalment 
of Rs. 2 lakhs on account of their contribution of Rs. 13 
lakhs for the construction of a roadway over the Kasheli 
Bridges. The total revised Budget grant sanctioned for 
the year by the Corporation for the Tansa Completion 
Works amounted to Rs. 59,34,078, and the expenditure 
incurred against this during the period amounted to 
Rs. 44,40,000. The total amount spent on the Tansa 
Completion Works from the commencement to the close 
of the year under report amounted to Rs. 4,70,60,000 
say, 3 million pounds sterling—in round figures. The 
above-mentioned figures of expenditure are exclusive of 
the amount of Rs. 8,00,000 spent out of the Government 
Contribution of Rs. 13 lakhs for the construction of the 
Roadway. 


‘“* Before the end of the next financial year the Tansa 
Completion Works will be handed over to the Water 
Department for maintenance and the retention of the 
Temporary Department created for the construction of 
these works will no longer be necessary. I therefore beg 
leave to record my thanks to the Municipal Commissioner 
for the ready help, patience and unfailing support he has 
extended to all the staff engaged on the Tansa Completion 
Works at all times, and especially in times of great diffi- 
culty—of which there have been many. I also beg leave 
to record my appreciation of the work done by the staff 
under me, their zeal in pressing forward to rapid and 
successful completion one of the biggest engineering works 
accomplished in India, their devotion to duty, and their 
loyalty to the Corporation and myself. 

‘““T would also draw attention to the general harmony 
and co-operation which prevailed among contractors and 
municipal executive alike, which reduced the amount of 
contentious and controversial matters to a minimum. 
The many operations involved in executing this work have 
been carried out with great care, and I am pleased to 
report that the loss of life on this work from accident has 
been very small. The number of casualties from malaria 
was large, as was anticipated ; but everything practicable 
was done to ameliorate the suffering and to prevent the 
labour difficulties caused thereby.” 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





TELEPHONE JUBILEE. 


Sir,—In reference to Sir Oliver Lodge’s lecture on “ The 
History and Development of the Telephone,” delivered before 
the Institution of Electrical Engineers, he was, I think, in error 
in stating that Lord Kelvin—then Sir William Thomson— 
exhibited a couple of Bell’s early instruments at the Glasgow 
meeting of the British Association in 1876. The first public 
exhibition of a pair of real articulating telephones took place 
at the Plymouth meeting of the British Association in 1877, when 
Mr. W. H. Preece, who had brought these telephones over from 
America, gave the annual lecture to working men. I remember 
the occasion of this lecture well, as I was at that time Mr. Preece’s 
assistant, and had charge of the arrangements for carrying on 
the experiments between Exeter and Plymouth, for the purpose 
of illustrating the lecture. I was stationed at Plymouth, and 
an engineer—Mr. Harris—at the Exeter office. I had got every- 
thing ready for the experiment, and I recollect Mr. Preece 
handing the telephone receiver—it was used also as the trans- 
mitter at that time—to Sir William Thomson, and requesting 
him to speak to Exeter. One naturally expected some learned 
remarks to come from so learned a scientist, but after consider- 
able thought and hesitation, Sir William pronounced the follow- 
ing words, “ Hey diddle diddle, the cat and the fiddle, follow 
that up.” Placing the telephone to his ear and listening intently 
—which was necessary, as the wire being single, inductive dis- 
turbances were very great—Sir William at length, with a broad 
smile on his face, said, “‘ He says, ‘The cow jumped over the 
moon.’’’ This was received with a volley of applause from the 
delighted audience, and the lecture then proceeded. Going to 
Exeter next day, I saw Mr. Harris, the engineer, and congratu 
lated him on the success of the experiment, and of his readiness 
in the reply he gave. ‘“‘ Mr. Kempe,” said he, “I am glad that 
the experiment was considered a success, for when I was listen- 
ing on the telephone all I could hear was a confused jumble of 
words, so placing the telephone to my mouth I said as loud and 
distinctly as I could, ‘ Please repeat, I can’t understand what 
you say.’ I certainly heard nothing about ‘the cat and the 
fiddle,’ neither did I reply, ‘The cow jumped over the moon’ ” ! 
H. R. Kemper. 

Betchworth, Surrey, July 5th. 


AMERICAN TUNNEL WORKS. 


Sm,—I notice your article on the Moffat Tunnel, and shall 
be glad to read the next instalments. So far the description 
proves how conservative American railways remain in their 
plans. The same might be said of their rolling stock designs. 

A three segment tunnel is a thing of the past for reasons I 
need not explain. The Southern Pacific Railroad and other 


The idea of a pioneer drift appears to be a waste of money, 
when a similar drift could be driven through the heart of the 
tunnel and be used for the same purposes and the same way. 
Apart from the economy of excavating the actual tunnel ! 

The method of using a heading drift and then tackling the 
bench has also been done away with on all the last tunnel works 
I have been employed on, and for very good reasons. It only 
entails double work. Where the heading and bench method is 
being used, nowadays the heading is rarely kept more than 20ft. 
ahead of the bench. The top drift, which was really more or 
less a ventilation vent, is no longer required with modern machi- 
nery. Finally, I may say that for a tunnel of the size and for 
the weight of timber used, the collar braces appear to be un- 
usually heavy. It is astonishing how some American railways 
stick to antique practice. TUNNELMAN. 

Fort William, July 6th. 


CHEMISTS AND POWER PLANT PROBLEMS. 


Srr,—In your issue of 11th inst., under the above heading. 
you remark : “In the Calumet station of the Commonwealth 
Fdison Company, where the Zeolite process of treating the make- 
up foed water is adopted, the excess carbonate of soda resulting 
from this process is destroyed by the addition of sulphuric acid 
to the feed water after it leaves the softening apparatus. This 
converts the sodium carbonate to sodium sulphate, but, of course, 
results in the production of carbonic acid gas, which is not a 
desirable constituent of feed water.” 

It is not, however, necessary to go as far as America for an 
instance of this form of treatment, which we have carried out 
with success in this country, and we may mention that the 
trouble with CO, which you mention is overcome by the means 
we employ, 

Witttam Bosy anp Co., Ltd., 
Wrausam Bosy, Director. 
London, W. 1, June 25th. 


“ THE TWO JAMES’S AND THE TWOSTEPHENSON'S.” 

Sir,—Curiously enough, my copy of this book also contains a 
letter which throws some light on its authorship. It was pre- 
sented by H. E. James, civil engineer, of 69, Victoria-street, 
Westminster, to Edward Chapman, deputy chairman of the 
G.C.R. The letter, which accompanied it, is dated June 30th, 
1898, and contains the words “his only Daughter lived at 
Rickmansworth, but has been dead a long time now. I send you 
a copy of her work about him.’ Hersurname is not given. The 
book was published in 1861. 

H. B. James went on to say :—“ I have the original section of 
the L’pool and Manchester Raily prepared by himself and his 
Eldest Son, surveyed in the year 1819 1820.” 

It would be very interesting to know if this plan is still in 
existence, and, if so, where it is. 

Guildford, June 29th. 


Cc. F. Denpy MarsHatt. 








BOOKS OF REFERENCE 





“ Tux Sweden Year-book, 1926,”’ is published at Stock- 
holm by the Almqvist and Wiksells Boktryckeri-A-B, 
and is obtainable from the Swedish Consulate-General, 
329, High Holborn, London, W.C. 1.—It is printed in 
English, and it contains a very large amount of informa. 
tion concerning this interesting Scandinavian country. 
Of special value to engineers are the data given concerning 
the natural resources, the water powers, and the trades 
and industries of the kingdom. But, apart from its utility 
as a work of reference, the book is eminently worth reading, 
for it enables one to form in one’s mind an excellent picture 
of this northern country, about which we in Great Britain 
generally know all too little. If we may make a sug- 
gestion, it is that the book would be improved by a large 
scale map. 


“ Ketiy’s Directory of the Merchants, Manufacturers 
and Shippers of the World,” which is published by 
Kelly's Directories, Ltd., 186, Strand, London, W.C, 2, 
price 64s. post free, has reached in this year’s issue its 
fortieth edition. It is therefore too well known to need 
any detailed introduction from us. We may say, however, 
that it is in two volumes, the first of which deals with 
foreign countries and their possessions, while the second 
is devoted to Great Britain, India, and the British 
Dominions, Colonies, Protectorates and Dependencies. 
The British volume is divided into three sections, viz.: 
(1) England, Scotland and Wales; (2) London; and 
(3) Treland. Each of these sections is subdivided into : 
(a) Alphabetjcal; (6) classified trades; (c) telegraphic 
addresses ; (d) exporters ; and (e) importers. In the two 
volumes, which run to some 5000 pages, the names of 
more than one and a half millions of business houses are 
listed, and over 20,000 places are dealt with. As showing 
the care that has been taken in revising and bringing these 
books up to date, a typical sample page, showing the 
amount of alterations, excisions and additions necessary, 
has been prepared. From it we learn that in order to bring 
the 1925 page up to date, the following changes were neces- 
sary :—Seventeen names, or 10 per cent. of the total on 
the page, were taken out: 34 new names, or 20 per cent. 
of the total, were put in: and 35 entries had to be changed. 
That makes a total of 86 alterations, or 50 per cent. of the 
whole. Users may therefore rest satisfied that the in- 
formation given has been brought as thoroughly up to 
date as is humanly possible. 








MENTION was made, on page 665 of our issue of December 
12th, 1924, of the use in Germany and the United States 
of “‘ retarders ’’ for checking the speed of wagons which 
have been shunted by gravity. The “ retarders”’ are 
worked from an adjacent signal-box and, when raised, 
bind against the side of the wheels and check the wagon's 
speed. One place in the United States where the gear 
is in use is the Gibson Yard of the Indiana Harbour Belt, 
and it is found that considerable economies are possible, 
not only by the abolition of brakesmen riding on the 
wagons to brake them, but by the avoidance of personal 
injuries and by a reduction in the damage to equipment 








“The tenders of the Paterson Engineering Company 


leading railroads abandoned it some years ago. 





and to the contents of wagons. as 
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Railway Matters. 


WE fail to see in the list of Birthday Honours the name 
of any person connected with British railways. In the 
Indian list is a knighthood for Colonel G. R. Hearn, the 
agent of the Eastern Bengal, and in the Colonial list the 
C.M.G. for Mr. E. W. Cozens-Hardy, the general manager 
of the Gold Coast Railways, and the Order of the British 
Empire for Mr. C. R.-Webb, the general manager of the 
Sierra Leone Railwayr. 


At normal times the summer services of the railway 
companies would open on Monday next, July 12th. There 
is, however, no present likelihood of any summer services 

as generally understood—being given this year. Though 
the companies have an unusually good supply of coal, it 
would be against the national interests to give the number 
of trains ordinarily provided at the height of the season, 
so in most cases all that is being done is to take off the 
restrictions operative since the end of April. 


At Newcastle Assizes last week eight men were sentenced 
to penal servitude for periods varying from eight to four 
years for displacing a rail on May 10th—during the general 
strike—and so derailing the up day Scottish express at 
Cramlington, on the London and North-Eastern Railway. 
Those interested in railways will be glad to hear that none 
of the men associated with the offence were railwaymen— 
they all were miners living locally. The matter, in its 
relation as a railway accident, was inquired into the same 
week as it happened by Colonel Sir John Pringle, whose 
report will appear in due course. 


Ix connection with the retirement of Mr. Thomas 
Carlton, mentioned in our Journal page last week, we 
would remark that for many years he acted as assessor 
to the Board of Trade inspecting officers in their inquiries 
into the explosions of locomotive boilers. Thus, he assisted 
at the following investigations :—Westerfield, Great 
Eastern, September 25th, 1900; Knottingley, Lancashire 
and Yorkshire, March Lith, 1901; the Oaks, Lancashire 
and Yorkshire, April 9th, 1906; Wath, Hull and Barnsley, 
September 25th, 1907; Cardiff, Rhymney, April 21st, 
1909; and Tunbridge Wells, South-Eastern and Chatham, 
April 29th, 1912. In the inquiry into the Buxton, London 
and North-Westerr, explosion of November 11th, 1921, 
Major Hall was assisted by Mr. Cranwell. 


Tue forty-six inquiries into accidents to railway servants 
conducted by Mr. Scott Main and Mr. Moore, of the Railway 
Department of the Ministry of Transport, during the three 
months ended September 30th last, included fifteen fatal 
cases, four of which were double fatalities. Ten of the 
men killed were permanent way men, two were porters, 
and the remaining three were respectively a horse-driver, 
a crane-driver and a cleaner. Four of these fatal cases 
were ascribed to misadventure, four to want of care, four 
to the absence of a look-out man, one was accidental, one 
due to a failure to appreciate the danger of the task he 
was engaged upon, and one to the want of a coupling pole. 
In all four cases where there was no look-out man the fault 
lay with the ganger. In one of those cases four men were 
knocked down and two of them killed. 


THE useful new lines and connections in the Ramsgate 
and Margate area of the Southern Railway heve now been 
completed. What, mainly, has been done is to connect 
the former South-Eastern line, rid Ashford, with the Kent 
Coast line of the old London, Chatham and Dover, and 
so provide a circular route. A new line has been built 
from a point on the Ashford line where the lines for Rams- 
gate Town and for Margate West respectively divided, to 
the Broadstairs-Ramsgate Harbour section, and trains 
to and from the Ashford line will run over it and allow 
for the line to Margate Sands to be closed. Ramagate 
Town and Margate Sands steticns and their connecting 
lines have been closed. Ramagate Station is now to the 
east of the St. Lawrence Station, Ramsgate, and has two 
island platforms, each 750ft. long. The contractors have 
been Sir Robert McAlpine and Sons, and the cost has 
been £850,000. 


Tue track circuits used on railways for holding signals 


in order to protect trains and vehicles standing on the | 


track-circuited section are limited in their length where 
simple primary batteries are used. The maximum length 
possible is from 600 to 800 yards, and therefore when a 
greater distance has to be provided for the length has to 
be divided into sections which are relayed. Such cuts are 
undesirable at all times, as they need the same equipment 
as at the joints at the two ends of a section, but are par- 
ticularly inadvisable in tunnels. In connection with 
various schemes on the London and North-Eastern Rail- 
way for concentrating the work of two and sometimes 
three signal-boxes into one, a track circuit 3454 yards 
long had to be provided between Holmfield and Queens- 
bury, on the Halifax-Bradford section of the London and 
North-Eastern, of which 2501 yards were in Queensbury 
tunnel. The case was, however, met by providing a 
battery of twelve 500 ampére-hours soda cells, arranged 
in three parallel rows, with four cells in each row in series. 
The track cireuit in question is thus probably the longest 
in this country fed by a battery. 


Comparep with our own country, the number of serious 
railway accidents in France appears large, but until the 
derailment at Vouvray on June 20th there had not been 
a bad case sin¢e the Amiens accident on August 13th last 
year, and the derailment of Poitiers on the previous March 
25th. For the last some blame would appear to rest upon 
the administration, as the rails in use were not sufficiently 
heavy ; at Amiens it was a case of unsuitable speed, and 
for that there seemed no reason to criticise the railway 
officers. The Vouvray derailment was, we understand, 
caused by want of lubrication on the left-hand leading 
wheel of the bogie of the locomotive. Now on Saturday 
evening last there was another serious derailment. That 
was at Achéres, 14 miles from Paris, on the Paris—Havre 
line. Evidently some engineering: work was in progress, 
or being prepared for, and a train, that ordinarily would 
have passed through the junction at 60 miles per hour, 
was turned through a connection that called for reduced 
speed. The driver was apparently warned by a “ caution ” 
signal, but it is not known if he saw it. At all events, the 
train maintained its speed and was derailed. Eighteen 
passengers, the driver and fireman were killed. 


Notes and Memoranda. 


Tue first of two large submarine boats being built by 
Vickers Ltd. for the Australian Government has been 
successfully launched at Barrow. No details of the vessel 
have been given out, but she embodies all the latest 
improvements in submersible craft. 


Tue Court of Inquiry which investigated the loss of the 
steamship Sutton, which was loaded with zine concen- 
trates, found that her loss was probably due to the cargo 
shifting, and suggested that until the safety percentage of 
moisture in such cargoes is ascertained all flotation zinc 
concentrates should be carried in bags, or in speeially con- 
structed bins. 

THE total sales of cement in Australia during the year 
ended November 30th, 1925, were 555,240 tons. Of this 
quantity, only 20,045 were imported. The capacity of the 
plants actually ine‘alled was given as 831,500 tons— 
276,260 tons greater than the total Australian consumption 
for the period mentioned, and, in addition, the plants 
now under erection will have an estimated capacity of 
160,000 tons. 

Accorpine to a return furnished by the Under- 
Secretary for Mines, the gold yield for the State of New 
South Wales for the month of April last amounted to 
2888 oz. crude, equal to 2562 oz. fine, valued at £10,884. 
The yield for the first four months of the year amounts to 
7089 oz. crude, equal to 6439 oz. fine, valued at £27,352, 
as compared with 8795 oz. crude, equal to 7847 oz. fine, 
valued at £33,340 for the corresponding period of last year. 


AccorDINnG to the Bulletin of the Hydro-electrie Com- 
mission of Ontario, electricity is one of the major causes 
of fire, but misuse of the electric pressing iron is responsible 
for nearly half of all the fires assigned to that cause. In 
a typical week 540 electrical fires were reported from all 
over the country ; 252, or 47 per cent., were caused by 
electric irons left in circuit. Flexible cords, many of them 
used with irons, were responsible for 83 fires, or 15 per 
cent. ; while the remaining 206 fires, 38 per cent., were 
assignable to numerous causes of lesser importance. In 
a single year electric irons add 10,000,000 dollars to the 
already staggering national! fire loss ! 


ALL blasting explosives permitted to be used generally 
in fiery or dusty mines belong to the class of detonating 
explosives, and the ignition of inflammable gases surround- 
ing the borehole depends in a large measure upon the 
velocity of detonation of the explosive. The study of the 
velocity of detonation of blasting explosives involves the 
measurement of exceedingly short intervals of time, a 
matter of considerable experimental difficulty. A method 
has been worked out by which concordant results can be 
obtained in the measurement of time intervals of the order 
of one millionth of a second. The work is described in a 
paper by E. Jones entitled ‘‘ A Method for the Determina- 
tion of the Velocity of Detonation Over Short Lengths of 
Explosive,’ published by the Safety in Mines Reeearch 
Board of H.M. Stationery Office, Adastral House, Kings- 
way, London. 

Tue Chefoo Harbour Improvement Commission is 
committed to establish a system of transportation of 
goods to and from the mole godowns by means of trucks 
running on the existing rails; to construct roads of 
approach to the main street and to the boat harbour ; 
to construct a sea wall at the base of the mole on the 
northern boundary of its recently acquired property ; 
to reclaim this property by filling it to the level of the 
mole surface and to construct thereon sheds for trucks, 
workshop, &c.; to culvert to the sea the creek which 
empties itself at the base of the mole ; and, finally, when 
all these works have been completed to open the mole to 
traffic. Other improvements to the harbour, now in 
course of completion or to be undertaken, are the dredging 
of the North Tai Ping Wan to a sufficient depth to allow 
cargo boats to work at all stages of the tide, and the dredg- 
ing of the approaches to the jetties and to the mole quay, 
the latter to a 25ft. depth to permit of the successful berth- 
ing of deep-draught ocean steamers at the quay. 

Tuat gold exists in sea-water is a well-known fact; 
that it can be profitably extracted is a belief that has 
enabled many a company promoter to batten upon a 
eredulous public. This belief, states Nature, has now 
received another blow. At the annual general meeting of 
the Verein Deutscher Chemiker, held in Kiel on May 26- 
30th last Professor F. Haber communicated the results 
of a rescarch which he and Dr. J. Jaenicke have been pro- 
secuting for several years. Whereas earlier investigators 
found the gold-content of sea-water to be 5-10 mgm. per 
metric ton, their work on 5000 samples collected from 
many seas and from different depths has shown that the 
amount present is far smaller. Water from the South 
Atlantic contained less than 0-01 mgm. per ton, water from 
the Bay of San Francisco a little more, and samples from 
the Polar Seas four or five times this quantity. Melted 
ice from the Polar Seas was often considerably richer in 
gold. The form in which the gold occurs in sea-water 
is not, as previously supposed, as dissolved aurichloride, 
but as a mineral elime or as a constituent of the plankton 
organisms. 

AN electrically-controlled insect house which has recently 
been equipped in the United States for the San Joaquin 
County Insectary at Lodi, California, is said to be the 
first Insectary to use electric heat. The practice hitherto 
has been to use gas or other fuels, with manual temperature 
control. This Insectary iq engaged in research work to 
determine the possibility of using the “ lady bird "’ to rid 
vineyards of the ‘‘ mealy bug,” a pest which is causing 
much loss. This is a small insect which multiplies very 
rapidly and thrives on the juices of the young and tender 
grape vine shoots. For process purposes the rooms are 
kept perfectly dark, and are held at a constant temperature 
of 65 deg. Fah., until the potatoes which are used for 
experimenting have sprouted and developed long shoots. 
The purpose of a dark room is to cause the sprouts to grow 
long and spongy, with a minimum of leaves. The San 
Joaquin County Insectary has four rooms, each approxi- 
mately 12ft. long, 6ft. wide and 8ft. high. In each room is 
installed an Edison 2000-watt heater. The termperature is 








regulated by a thermostat and a contactor manufactured 


| by the International General Electric Company of America, 








A pLant for the manufacture of artificial silk from the 
wood pulp of Nova Scotia has just been erected at Truro, 
at a cost of approximately 400,000 dollars. 


Ow Saturday, July 3rd, the Japanese steamship Alps 
Maru, which ran aground in the Scheldt three weeks 
ago, broke up during salvage operations, and sank in the 
fairway. 

Durine 1925 the iron ore mined in the United States 
amounted to 61,907,997 tons, an increase of 14 per cent. 
as compared with 1924. The production of pig iron was 
36,124,678 tons, as compared with 30,869,199 tons in 1924. 


Tue Salt wells at McMurray, Alberta, Canada, now being 
developed by the Alberta Salt Company, are producing 
25 tons of salt daily. The supply is abundant, two seams 
ranging in thickness from 120ft. to 140ft. being now mined 
at a depth of from 600ft. to 800ft. 


Tue Chittagong Port authorities have formulate’ an 
extensive scheme for the development of the port, in which 
a@ considerable amount of work has already been carried 
out. A revetment scheme, which will cost some Rs. 20 
lakhs, is nearly completed, and a new dredger has been 


ordered from England. 


Tue Department of Overseas Trade is informed that 
the first National Exhibition of the Textile Industry will 
be held at Milan from September 5th to October Sth next. 
Foreign firms manufacturing textile machinery and acces- 
sories are invited to participate. Further particulars are 
obtainable from Direzione Generale, Piazza Garibaldi 1, 
Monza. 

At a special meeting of the Tyne Improvement Com- 
missioners, held on Tuesday, June 29th, it was decided to 
leave in the hands of the chairman—Sir William Noble, 
Bart.—and the deputy chairman—Mr, Everett—the 
negotiations necessary in connection with a proposal, 
which the Commissioners have approved, for the con- 
struction of a fully equipped quay and deep-water berth 
in the river at the Albert Edward Dock river wall. It is 
intended to dredge the berth to a depth of 30ft. at 
L.W.O.8.T. 

I~ connection with the forthcoming Congress of Chemists, 
to be held in London from July 19th to 24th, an exhibition 
has been arranged to take place on the premises of the 
Institute of Chemistry, 30, Russell-square, of laboratory 
apparatus and instruments, fine chemicals, reagents, 
filter papers, scientific books, &e. This exhibition will 
demonstrate the progress made by British manufacturers 
in the production of essential requirements of professional 
chemists, many of which were formerly obtained almost 
entirely from foreign sources 


THIRTEEN countries were represented at the recent 
conference in Washington on the pollution of the sea by 
oil, including all the principal maritime States. The 
conference lasted eight days, and decided that the right 
way to deal with this trouble was to establish zones round 
the various coasts in which it should be unlawful to dis- 
charge oil or oily matter. The width of each zone was to 
be fifty sea miles, but if there were special conditions, such 
as fishing banks or special configuration of the coast, the 
width of the zone could be increased to 150 sea miles. 


Tue Western Australian Ministry has appointed Mr, 
W. H. Taylor, general manager of the State tramways 
and electricity supply ; Mr. A. Montgomery, State mining 
engineer ; and Mr. A. M. Howe, superintendent of State 
batteries, as an expert committee to report on the question 
of supplying electric power to mines on the Golden Mile 
at Kalgoorlie and Boulder. The Premier (Mr. Collier) and 
Mr. Troy told the Chamber of Mines that the Ministry 
would help the Kalgoorlie Electrie Light and Power Cor- 
poration to provide additional plant to supply cheap power 
to the mines if all mining companies agreed to make the 
power company their sole source of supply. 

Tuere has lately been an improvement in the coal 
situation at the port of Danzig, the daily arrivals of about 
11,000 tons corresponding approximately with the loading 
capacity of the port. Attempts are being made to relieve 
the congestion by loading the coal into lighters at Dirschau. 
The harbour is working at its full capacity of 65,000 tons 
per week, notwithstanding which thirty ships are waiting 
to be dealt with. In view of the reduced local cost of 
coal, the port of Danzig is now being sought for bunker 
purposes ; during a recent week three vessels called there 
for bunkers. Much coal is being sent to Denmark in 
motor vessels for bunkers, as, owing to the British coal 
strike, there is great dearth in Danish ports 

Dvurtne the last thirty years or so Western Canada has 
been more in the limelight than any other portion of the 
Dominion, but of late it is estimated that new capital in- 
vestments, amounting to over 245,000,000 dollars, are 
being made in the development of the mineral, water 
power, pulp wood and other resources of the northern 
section of Quebec. At the eastern tip of this region lies 
the Saguenay River, where one of the greatest hydro 
developments on the North American continent is taking 
place. The Saguenay has a 300ft. drop between Lake St. 
John and tide water at Chicoutimi, and a colleeting basin 
of 375 square miles. Some thirteen hydro-power plants 
are either completed or under construction, with a capa 
city of nearly 1,500,000 horse-power. 

Tue public works to be carried out in Algeria during 
the year 1927 will, it is estimated, cost in all 160,580,000 
francs. They include, among other items, the following : 
Railways, 15,000,000 francs ; the improvement of existing 
systems, 30,000,000 francs; national roads, 8,000,000 
francs ; local roads, 9,000,000 franes ; hydraulic works, 
29,800,000 francs ; port works, 14,800,000 francs ; schools, 
18,000,000 francs ; colonisation, 15,380,000 francs ; postal, 
telegraphic and telephone services, 16,000,000 francs ; 
forests, 1,000,000 francs; State aid, 3,000,000 frances. 
The programme to be undertaken is considerable, the cost 
exceeding that for 1926 by 53,000,000 francs ; but it is 
maintained that it is justified by the necessity of providing 
Algeria with equipment in proportion to its continued 
development. Among the hydraulie works to be under- 
taken in 1927 is the reconstruction of the Tlélat barrage 
in the department of Oran, 
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FIG, 8—LOCOMOTIVE DURING ERECTION 
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AGENTS ABROAD FOR THE SALE OF 


The Engineer 


BUENOS ALRES.—Mrrenec.’s Boox Srore, 576, Cangallo. 


CHINA.—Ketiy anp Watsn, Limited, Shanghai and Hong 
Kong. 

EGYPT.—Camo Express Acency, near Shepheard’s Hotel, 
Cairo, 


FRANCE.—Boyveavu anp Oneviitet, Rue de la Banque, Paris. 
CuAPELOT anv Ciz., 136, Bid. St. Germain, Paris. 
BELGIUM.—W. H. Smrru anv Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 

INDIA.—.A. L. Comsripce anp Co., Bombay ; THACKER AND 
Co., Limited, Bombay; Tuackrer, Spink anp Co., 
Calcutta. 


ITALY.—Maation1 anp Srnrmt, 307, Corso, Rome; Frate.si 
Treves, Corso Umbarto 1, 174, Rome; Frater. 
Bocca, Rome: Utarco Horrt, Milan. 

JAPAN.—Maruzen Co., Tokyo and Yokohama. 

AFRICA.—-Wau, Dawsow anv Sons, Limited, 7, Sea-street 


(Box 49), Capetown. 
Cc, Jota anp Co., Johannesburg, East London, and 
Grahamstown. 
AUSTRALIA.—Gorvon anp Gorcn, Limited, Melbourne, 
Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON AND Co., Gresham street, 
CANADA.—Dawson, Wa., 
street East, Toronto. 
GorpDon anv Gorcu, Limited, 132, Bay-street, Toronto. 
Mowrreat News Co., 386-388, St. James-street, Montreal 
Toronto News Co., 42, Yonge-street, Toronto, 
CEYLON.—Wwayartya axp Co., Colombo. 
J AMAICA.—Epvcationa Surrry Co., Kingston. 
NEW ZEALAND.—Gorpon anv Gorcn, 
and Christchurch; Upron anp Co., 
W11son Crate AnpD Co., Napier, 
STRAITS SETTLEMENTS.—Ketty anp 
Singapore, 
UNITED STATES OF AMERICA. 
Co., 83 and 85, Duane-street, 
TION News Co., Chicago. 


Adelaide. 


AND Sons, Limited, 87, Queen- 


Limited, Wellington 
Auc *kland; J. 
Watsn, Limited, 


INTERNATIONAL News 
New York; Supscrip 
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Locomotive Boilers. 


At the present time much thought is being 
given by engineers to the use of very high steam 
pressures, especially for super-power electric gene- 
rating stations, and the recognised advantages of 
high-pressure steam have also attracted the atten- 
tion of locomotive engineers, with the natural result 
that the problem of boiler design and construction 
has come much to the fore. For stationary power 
plants and for marine propulsion the water-tube 
boiler has, of course, established its position. For 
high pressures it has in many respects overwhelm- 
ing advantages, and it is towards it that the atten- 
tion of the locomotive designer has for some time 
past been turned. But up to the present the 
problem has only been partially solved. Very few 
attempts to make a complete water-tube loco- 
motive boiler are recorded, and generally a solution 
has only been sought for in so far as the construc- 
tion of the fire-box portion of the boilers is con- 
cerned. This is natural, because in the case of the 
usual locomotive type boilers, the fire-box part is 
that which is the least suited to withstand success- 
fully the higher pressures aimed at at the present 
time. ‘ 

The best known type of water-tube fire-box 
construction in Europe is the Brotan, which simply 
consists of a single row of vertical water-tubes 
forming the sides and back head of the fire-box. 
These tubes are expanded at their lower ends into 
what is, in effect, a hollow foundation ring, and 
at the upper ends into two drums connecting with 
the upper part of the barrel section, which is formed 
in the usual manner. Water circulation through 
the water-tube system is given by two connections 
between the lower part of the barrel and the bottom 
header. This fire-box is entirely free from any 
flat-stayed surfaces. In the United States the 
McClellon water-tube boiler is one of generally 
similar construction, that is to say, whilst it is 
called a water-tube boiler, in reality only the fire- 
box takes this form, the barrel portion, as in the 
case of the Brotan type, being of conventional 
design. The MecClellon fire-box dates from 1916, 
when the first two were built, and from that time 
up to the present their performance has been closely 
observed, with the result that certain detail im- 
provements have suggested themselves. These 
two original boilers having been modified with 
good results, the building of a new boiler on the 
same general plan was undertaken, and ten new 
heavy freight engines, fitted with the new design, 
are to be built for the New York, New Haven and 
Hartford Railroad, on which line the McClellon 
boiler has been developed. Mr. Muhlfeld’s engine, 
the “ Horatio Allen’’—fully described in our 





lof 


issue of October 9th, 1925—provides yet another 
example of water-tube fire-box construction, 
which, compared with the Brotan and McClellon 
designs, presents important differences. In the 
first place the sides of the fire-box are tom- 
posed of two nests of tubes joining lower and upper 
cylindrical drums, whilst the back head is formed 
of two flat plates stayed in the usual manner, as 
is also the throat plate which serves as a connection 
to the barrel portion, which is of relatively small 
diameter, and can in consequence be made of light 
plating. The barrel contains the usual fire and 
flue tubes, and is completely filled with water, 
steam space being provided in the upper drums, 
which continue a short distance along the top of 
the barrel to which they are connected. Another 
feature of interest is the arch, which is constructed 
so as to divide the fire-box into two parts longi- 
tudinally. The result is that the products of com- 
bustion are directed through the nests of water- 
tubes into the upper compartment, which is really 
a combustion chamber, whence they pass through 
the tubes as usual. Mr. Muhlfeld’s boiler is, there- 
fore, very different from the other designs we have 
mentioned. The smaller barrel obviously is right 
from the point of view of ability to stand high 
pressures. For a pressure of 350 lb. the plates 
are only 14in. thick, as against lin. for the 
McClelion box, having a steam pressure of only 
250 1b. On the other hand, the flat ends, although 
in construction hardly comparable with the flat 
stayed surfaces of the ordiniry type of fire-box, 
Should, we think, have been avoided. 

If we neglect for the moment such radical changes 
as are shown in the Schmidt-Henschel boiler, these 
three boilers are possibly what we may term the 
most serious attempts which have thus far been 
made to solve the problem of locomotive boiler 
design for higher working steam pressures, but at 
the best they hardly form more than a partial solu- 
tion. What is really required is a complete water- 
tube boiler, at any rate, if high steam pressures 
prove successful in producing greater working 
efficiency. The water-tube fire-box is attractive 
undoubtedly from many points of view, and the 
fact that the designs which we have noticed have 
passed the experimental stage, is proof that diffi- 
culties in maintenance have been largely overcome 
But it is at yet not quite certain that the tubular 
form of fire-box wall is the best when the actual 
combustion process of the fuel is considered. The 
relatively small size of the combustion space in a 
locomotive fire-box causes problems different from 
those in an ordinary water-tube boiler to pre- 
sent themselves, and it has been suggested 
that the cooling properties of the tubes will ad- 
versely effect the proper combustion of the furnace 
gases and thus lower fire-box efficiency. It is on 
this account, therefore, thought best not to over- 
load the fire-box section with excessive water- 
cooled surfaces, even though it is admitted that 
from an evaporative point of view, such surfaces 
being exposed to the greatest heat, are obviously 
the most effective. Apart from the use of higher 
steam pressures the tubular fire-box may have 
attractive features in the direction of lower up- 
keep charges compared with the normal type of 
box, especially where water conditions are un- 
favourable, and the Brotan design was really got 
out to meet this situation. Ultimately, we feel, 
however, have the question of boiler design will turn 
on the question of pressure, and that will depend 
on the use made of such steam when generated. 
Before the high pressures talked of at the present 
time, and a change in boiler construction, can be 
seriously considered, it will probably be found 
necessary to give up what at present seem fixed 
‘deas so far as the machinery is concerned, and to 
accept the compound engine, or something involv- 
ing a much more radical change in ideas. 


The Burden of Research. 
Ar the recent last meeting of the British 
Non-ferrous Metals Research Association, Mr. 


Thomas Bolton, while surveying with satisfaction 
the progress made during the past year, complained 
that the support given to the Association, par- 
ticularly on the engineering side, was still very 
inadequate. In forming a judgment on such a 
question it is clearly necessary to remember, on 
the one hand, that the present position of engi- 
neering firms is still one of great difficulty and 
financial stringency, so that the circumstances 
are not in themselves favourable to securing sub- 
scriptions for any purpose whatever ; but, on the 
other hand, the actual sums asked for are very 
small and quite disproportionate to the high value 
the work done, It might, indeed. be well 
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argued that a period of depression is the best time 
for making efforts or assisting others to make 
efforts in the development of useful research, since 
it may now be regarded as fully recognised that 
the development of wisely directed research is 
the most hopeful method of securing industrial 


recovery and future prosperity. 


Quite apart from these very general considera- 
tions, which are applicable to every industry and 
have been fully stated many times, a somewhat 
special issue arises in regard to the desired con- 
tributions from engineering firms to the funds of a 
research association which deals with the metal- 
is sometimes 
suggested that research in metals is the business 
and duty of those who produce and sell the metals, 
and not of the engineer-users, who are entitled to 
look to the manufacturers of metals for the best 
This is a 
plausible contention, and is attractive from the 
engineering point of view, since it passes the respon- 


It 


lurgy of non-ferrous metals. 


possible materials for all purposes, 


sibility on to others. Yet such a position is un- 
sound, and the active co-operation of our great 


railway systems with the association in question 


shows that the situation has been properly recog- 


nised by the chief mechanical engineers of the 
railways. If is, of course, true that it is the duty 


and interest of the manufacturer of metals to 
supply the best that can be produced to meet the 
needs of the engineer ; at least, that is his duty 
and business if he is sufficiently far-sighted to 
realise it. A less enlightened view might lead him 
to argue that so long as he can sell his current pro- 
duct it is waste of time and money to seek to 
improve it, while excessive durability might cause 
diminished demand, owing to the rarity of re- 
newals. The members of the research association, 
at all events, are not deflected from their purpose 
by any such thoughts, no doubt realising that con- 
tinual progress is essential if our industries are to 
meet foreign competition and if British engineering 
is to advance with the aid of British materials. 
But—and this is the point we wish to press—if 
this view is taken and properly supported by the 
manufacturers of engineering materials, it implies 
an obligation on engineers, and particularly on 
engineering firms, to take a correspondingly broad 
view of their own responsibilities towards research. 
These firms have, of course, to deal with problems 
of their own and thus incur expenditure on matters 
which are of the nature of research. But, even in 
such" work, they are vitally concerned with the 
improvement of materials, and with the advance- 
ment of that knowledge of the properties and con- 
stitution of metals which can alone make it possible 
to use these materials to the best advantage. It 
may be true that the duty of the manufacturer 
of metals is to supply to the engineer the best 
material for every engineering purpose. But can 
the engineer himself say with any degree of cer- 
tainty what really is the “ best ” material? If 
and where he can give a precise answer to such a 
question, is he not to a considerable extent de- 
pendent upon the results of researches largely of a 
metallurgical character ? The metallurgist, in his 
turn, is, of course, largely dependent upon engi- 
neering investigations, and the obvious conclusion 
is that close co-operation between the two is 
needed. In the actual conduct of research it is 
not difficult to secure that co-operation, since a 
“team ”’ can be constituted which includes experts 
in both types of research. 


The carrying out of experimental work, however, 
is not by any means the whole of research. 
The plan upon which a research is based and 
organised is of the highest importance, and may 
well determine success or failure. The same remark 
applies to the manner in which the results are 
treated and the degree of freedom which is allowed 
to the research workers. All this falls upon the 
body which organises and finances the investi- 
gation. Here it is most important that the engi- 
neering as well as the metallurgical side should be 
adequately represented. In the case of a research 
association, however, this can only be accomplished 
if engineering as well as metallurgical firms are 
members of the association and contribute to the 
cost of the work undertaken. The close co-opera- 
tion of the manufacturer, user and scientific investi- 
gator of metals has made itself felt to a remarkable 
degree in the rapid growth and extending useful- 
ness and importance of the Institute of Metals. 
On a somewhat different basis and with different 
objectives, the same ciose co-operation would 
undoubtedly result in great mutual advantage if 
it could be carried into the sphere of research 
associations, whether they deal with non-ferrous 
metals or other materials of engineering con- 


Obituary. 
HENRY CLEMENTS. 
A NOTABLE figure in the South Wales tin-plate 
industry died at his home at Swansea on Sunday 
last in Mr. Henry Clements, who was the secre- 
tary of the Welsh Plate and Sheet Manufacturers’ 
Association. Mr. Clements was seventy-two years of 
age and was a native of Llanelly. He was for several 
years general manager of the Beaufort Tin-plate Works 
at Morristown and was a member of the Executive 
Committee of the old Tin-plate Manufacturers’ Asso- 
ciation. Over thirty years ago he retired from active 
participation in tin-plate production and was 
appointed as secretary of the employers’ organisation. 
This was at a very critical period in the history of the 
tin-plate trade, and it has been very largely due to his 
skill in negotiation and his knowledge of men, coupled 
with his mastery of all details connected with the 
industry, that the conditions in South Wales have 
been so free from serious trouble. 
Mr. Clements played a very considerable part in 
the establishment of the Joint Industrial Council 
which formed the model on which the Whitley Councils 
were moulded and which contributed still further to 
the foundation of conciliation and goodwill which has 
prevailed between employers and workmen. Whereas 
in 1908 there were only thirty-five works in the 
organisation, there are now seventy-eight, which 
represents 99 per cent. of the trade. A nephew of the 
deceased, Mr. H. C. Thomas, is the assistant secretary 
of the Welsh Plate and Sheet Manufacturers’ Asso- 
ciation. 5 








Production and the Production 
Engineer. 
By G. W. TRIPP, A.C.G.1., A.M. Inst. C.E., MI. Mech. E. 
No. L. 


In an article on Estimating* stress was laid on the 
correlation of estimating and production, it being 
averred that “the success of the estimating depart- 
ment is, to a considerable extent, influenced by the 
production department.”” Since the converse is 
equally true, it is a matter of no small surprise that 
many concerns which have reorganised and modern- 
ised their methods nct only of estimating, but also 
of cost accounting, have entirely ignored the claims 
for a preduction department, leaving production 
matters to be conducted by the shop superintendence. 
On the other hand, those undertakings that have had 
sufficient foresight to appoint a production engineer 
have reaped the benefit of the experiment not only 
on account of a distinct and apparent increase of 
business, but also because a gain in external prestige 
has been coupled with a higher degree of self-respect 
internally. 

When considering the control of a modern produc- 
tive factory, it is axiomatic that there should be no 
overlapping of duties. In other words, there must 
be a clear definition of individual responsibilities, 
which, as far as possible, should be restricted to one 
branch of effort. It is highly desirable that the shop 
superintendent and foremaa should be engaged in 
the actual manufacture of goods, and in the ideal 
establishment each order that reaches a foreman 
will be accompanied by its appropriate drawings, 
specifications, piecework cards, material withdrawal 
notes, and any necessary jigs and appliances, as 
opposed to the method of spasmodic issue resulting 
in the mistake of starting work too soon, with a con- 
sequent accumulation of idle capital. In fact, the 
shop foreman should have at his disposal all that he 
needs to enable him to produce a maximum number 
of articles in a minimum time. Too often the energy 
of foremen is dissipated in harrying colleagues for 
some component or other that may be essential to 
complete articles to the stipulated delivery dates. 
The production engineer would see that a foreman’s 
requirements were met without such coming and 
going, thereby permitting him to concentrate all his 
effort on the business of manufacture. 

A definite control of production is essential, and 
it can only satisfactorily be secured by a properly 
constituted production department, operated by a 
production engineer, who should be sufficiently well 
placed in the organisation to insure the help and 
respect of all the works management. He should 
assume a dual réle. First, that of critic exposing all 
failures to the full light of publicity ; amd secondly, 
that of an adviser who indicates methods of avoiding 
similar pitfalls in the future. The production engineer 
who is only the critic, will soon find himself disliked 
by the whole organisation, and will be well advised 
to seek work elsewhere, whilst the constructive, 
sympathetic and skilful pilot will be the friend of 
all, and worth more than his weight in gold. 5 
The main functions of a production department are 
twofold :—({1) Making a promise; (2) keeping a 
promise. Very easily stated, and yet beset with 
innumerable difficulties, but on the ability to keep 
a@ promise depends to a great extent the prestige 
of a firm, and it is obviously impossible to keep a 


promise unless it has been based on known and reliable 
data. 


(1) Makrne A PROMISE. 


At the time a quotation is mado, a definite promise 
for the delivery of the goods has almost invariably 
to be included, and if it is to be reasonably accurate, 
information on @ number of points must be secured :— 

(a) The time that will be required to procure all 
the requisite material. 

(6) The time allowance necessary for initial pre- 
paration (e.g., manufacture of jigs, tools, gauges, 
patterns, &c.). 

(ec) The number of man-hours of work represented 
by the potential orders, allocated to the different 
shops, machines, or machine groups, 

(2) A suitable time factor for change over and 
intermediate handlings ; a matter of experience largely, 
but one that should be recorded. 

(e) The volume of work likely to be in the shops at 
the time the order is booked, frequently termed the 
“ shop load.” 

If this information is to be available, it is apparent 
that there must be a definite organisation to provide 
it, and at this point we must presuppose that the rate- 
fixing, estimating, and buying are already on a sound 
and modern basis. 

The stores—or buying-——-department will be required 
to furnish a promise for the receipt of all special 
material—.e., all material that is not held in stock 
this promise being based on former records, and the 
knowledge of the time normally taken to secure 
similar goods, coupled with the results of definite tele- 
phonic or other inquiries. If the material is destined 
to go direct to the machine shop to be fashioned into 
a new shape, the first factory promise will be made 
by that shop. Too often a promise is made in such 
nebulous terms as “so many weeks after receipt 
of material,’ although a moment’s reflection must 
show that that is no promise at all! If the shop be 
slack when the material is available, work can be put 
in hand forthwith if future prospects justify the out- 
lay, but generally the load should be taken up in 
relation to other commitments. 

In order to make a reliable promise knowledge of the 
shop load is essential. The best method of securing 
this information is to have a shop load diagram for 
each shop. A simple load diagram is shown in Fig. 1, 
in which the thick line represents the time value of 
all the work booked for each particular class of 
machines ; thus in Group 1, which may represent 
twenty-five light lathes, there is sufficient work for 
five weeks. It may not, however, be necessary to 
complete all this work in five weeks’ time, as some of 
it may not be required for assembly for ten weeks ; 
accordingly immediately above this heavy line there 
is put a thin line to indicate the amount required 
during each week, the cumulative total length of this 
broken line being equal to that of the heavy line. 
When a new order is booked, an addition is made to 
the chart. In order to show how this is done, let 
us assume, for the sake of simplicity, that the work 
will take exactly a week on Group 1 and a 
week on Group 4, that handling time is negligible, 
and it is required to be completed at the earliest 
possible moment. While Group 1 can promise 
it by January 20th, Group 4 cannot better the thir- 
tieth, which is therefore termed the limiting date for 
the lathe group for the order in question. This limit- 
ing date is specially noted by the production engineer, 
as he knows that the work will want careful piloting 
at that point. All the other machine groups are 
similarly loaded, thereby enabling the shop superin- 
tendent to give promises rapidly and accurately. 
Incidentally, another use of the shop load diagram 
is the way in which it helps to keep the factory equip- 
ment reasonably balanced, for obviously should one 
of the groups be consistently overloaded, the pro- 
vision of another machine for that group is fully war- 
ranted. It can also be used as a guide to transfer 
or other manipulation of labour. The potentialities 
of the shop load diagram are almost limitless, and 
by the use of different colours, further information 
can be charted, so that every individual order can be 
recognised in all its different stages through the 
factory. Some foremen wax very enthusiastic over 
this phase of shop activities, and frequently produce 
supplementary charts on tracing paper for imposition 
over the original chart, to show their actual accom- 
plishments in relation to their forecast. In a large 
machine shop it may be desirable to have more than 
one shop load diagram, but this is a matter of local 
arrangement, easy of application, the general principle 
being unaltered. 

At this point it may be well to add that diagrams 
do not keep promises, and it may be found necessary, 
especially in shops engaged on general work, to have 
an additional check on the start date. It may take 
the form of an arrangement of work cards in open 
racks, which show at a glance early in thé job whether 
extra effort is required to keep to schedule. 

In addition to shop load diagrams, it is essential 
that there should be a factory load diagram in the 
office of the manager. It cannot display as much 
detail as is to be found in the shop diagram, but will 
give a general bird’s eye view of the whole situation, 
and will show the sections of the factory that are most 
likely to require individual attention for feeding, 
either with work or capacity. Fig. 2 shows such a 








struction. 


* Page 244, Tur Encinerer, March 7th, 1924, 


diagram, and it is largely self-explanatory. It exhibits 











JULY 1926 





THE ENGINEER 


41 








the number of weeks’ work available for different 
branches, it being the desire of the manager to promote 
a satisfactory balance between the sections. In the 
example, it is clear that the drop hammer load is 
low, being only half the amount of other sections, but 
as & result the shop superintendent will be instructed 
to explore the possibility of the transfer of some of the 
work from the steam hammer to the drop, other things 
being equal. 

The value of the information on the load diagram 
being allowed, the question may legitimately be 
asked, whence emanate the facts accessory for its 
compilation ? It is largely a matter of abstraction 
from the ratefixer’s schedule, which gives the man- 
hours required for each operation, with the appro- 
priate shop centres and machine groups, but it will 
be found also necessary in the light of experience to 
add a predetermined time factor. It was for this 
reason that at the outset we pre-supposed that rate- 
fixing was co-ordinated and properly organised. Bad 
ratefixing would kill a good system of production. 
By abstraction from the schedules it is ascertained 
that there are 5875 man-hours of work for the light 
lathes. As there are twenty-five lathes of this type, 
there are 235 hours of work available for all the lathes 
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FIG. 1—PART OF A SHOP LOAD DIAGRAM FOR A 


in the group, é.e., if wo assume a working week of 
forty-seven hours, five weeks’ work. This the 
theoretical figure to be plotted on the diagram, but 
in actual experience it is found to far safer to} 
assume a lower number of hours to the week to allow 
for absences, late arrivals, sickness, holidays, and other 
contingencies, 

Before leaving the subject of load diagrams, it 
should be said that it is sometimes found to be desir- 
able to keep a second or skeleton diagram, based 
upon promises made at the time of tendering. Natur- 
ally, only a proportion of tenders result in actual 
orders, and the percentage that is used for tentative 
purposes is admittedly arbitrary, but in the light of 
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Shop Superintendent. | 
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FIG, 3—THE PROMISE SCHEDULE 


experience is not usually as erroneous as might be 
anticipated. When the order is definitely booked, it is, 
of course, transferred to the standard diagram, and 
the tender promise is confirmed or modified in accord- 
ance with the tender stipulations. 

It will be apparent that an alteration of promise 
in deference to the request of a customer for special 
acceleration may necessitate a drastic recasting of 
load diagrams, resulting in work for the shop staff, 
while failures of internal organisation will have a 
similar result, all this having a very beneficial 
psychological effect, making everyone concerned 
realise that scrupulous working to plan saves trouble 
in all directions, but the anxieties caused by lapses 
are terribly cumulative. 

The promises of individual sections are obviously 
interdependent, the primary trades—e.g., forge, 


} 


| Gilbert and H. 
| to engineers connected with the gas-making industry, but 


foundry—must have definite dates for receipt of 
of material, patterns, tools, &c.; the machine shop 
similarly must have promise dates for castings, 
forgings, &c., and so on down the line, enabling the 
final assembly section to give a considered date for 
the completed job. Any delays in making promises 
can be tracked from the promise schedule—Fig. 3— 
and duly investigated by the production department. 
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SHORT NOTICES 


Dictionary of Costing. By R. J. H. Ryall. Sir Isaac 
Pitman and Sons, Ltd. London. 1926. Pp. 337 +- xiii. 
10s. 6d. net.—Although the science of cost accounting is 
no longer in its infancy, it cannot be regarded as having 
reached maturity, and accordingly it is most desirable 
to arrive at a definitely recognised standard nomenclature 
before varying terminology has become established by 
usage. Mr. Ryall, in his “ Dictionary of Costing, ’’ should 
materially contribute towards satisfactory standardisation 
of terms, while the information provided, illustrated by 


MACHINE SHOP FIG. 2 


numerous explanatory forms, is easily followed, and is 


sufficiently detailed to make the work handy for reference | 
| purposes. 


There are some instances in which we are not 
in entire agreement with the author, as, for example, if we 
turn up “ Material Specification *’ we are referred to ** Bill 
of Material,’’ where we find the two terms are treated as 
synonymous, whereas we should prefer to see the term 
‘* Bill of Material "’ reserved for the essential information 
required by the buyer, the “ Material Specification "’ being 
kept for setting out the physical, mechanical, chemical 
and other properties expected from the material, which 
in many cases would be far too complex for incorporation 
in the ** Bill,”” on which a column would be provided for 
the material specification number. Similarly, other in 
stances could be cited, but they would only emphasise 
the need for a real agreement among cost accountants 
as to what is implied by the terms they employ. We are 
glad to notice that the author deprecates the use of such 
a term as unproductive labour, which has done considerable 
harm, not only by inducing an erroneous conception in 
the mind of the manager, but also by practically encourag 
ing the mechanic in his idea that he alone is the “ pro- 
ducer.”’ 


book, those who can read French may get a good insight 
into the ideas of continental foundrymen. The book does 
not profess to be exhaustive or highly technical, but gives 
&@ general account of modern practice in moulding, both 
by hand and machine, melting and casting. There is also 
some reference to die casting. The illustrations, of which 
there is a good supply, take the form of half-tone engrav- 
ings and line sketches. 


The Transport and Handling of Mineral Acids. By 
F. Hirsch. London: Ernest Benn. 1926. 6s.—This 
little book deals with a rather unusual subject, but it is, 
nevertheless, very interesting and informative. Acid 


manufacturers are probably more troubled, if we put aside 
chemical contamination of their raw materials, by the 
delivery of their product, than by any other side of their 
business. Squabbles with the railway companies are 
s0 incessant that many acid manufacturers are taking up 
road transport, in their own vehicles, even for quite long 
distances, and for this reason we would have been glad if 
Mr. Hirsch had devoted more space than he has to this 
part of his subject. He does, nevertheless, give some 
hints on the matter, and deals with railway transport at 
some length. Within the acid-making factory the acids 
have to be handled extensively, and descriptions of the 
appliances available for the purpose are given. Consider 
able space is devoted to the consideration of the relative 
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merits of the various acid-resisting materials, and in this 
connection attention is attracted to the new proceas of 
chromium plating, and to Vitreosil, which has a thermal 
coefficient of expansion of only 0-000,000,54 in the Centi 
grade scale, the smallest of ary known material. A des- 
cription is also given of Prodorite, a concrete mixed with 
a special type of pitch. 


Railroad Construction. By W. L. Webb. New 
York: J. Wiley and Sons, and London: Chapman, Hall 


1926. 25s.—This is the eighth edition of the work, which 
is intended as a text-book for the use of students and a 
hand-book for engineers in the field or office. Only natur 
ally the subject matter is chiefly concerned with American 
practice, but much of it is of value to British engineers, 
especially those engaged in our overseas dependencies, 
while, in common with other engineering subjects, a large 
proportion of the information is quite catholic. In the 
present edition the chapter on “‘ The Power of the Loco 
motive ’’ has been entirely re-written, with special regard 
to the effect of gradients and “‘ humps’ on the haulage 
capacity of the engine and the cost of the line. The volume 
contains some 85() pages, and a number of tables of loga 


| Fithms, &c. 


The Gas Engineer's Pocket-book. By H. O'Connor. 
London: Crosby Lockwood. 1926. 18s. net.—-This is 
the fourth edition of the work compiled by the late Mr. 
Henry O'Connor, and has been revised by Messrs. A. T. 
B. Morris. It requires little introduction 


it should be pointed out that in the process of revising a 

large amount of the original matter has been eliminated | 
to give place to more modern ideas. The book is divided 
into four broadly distinct sections, the first of which in- 
cludes mathematical tables and formule common to engi- 

neering in general; the second is devoted to the manu- 

facture of gas ; the third is concerned with the distribution 
and selling of the gas ; and the fourth contains a number 
of notes on the testing of meters, the gas itself and so forth, 
the analysis of the materials with which the gas engineer | 
comes into intimate contact, and some excerpts from the 

official regulations affecting gas-making works. 


Les Progrés de la Fonderie, Moulage et Fusion. By 
C. Derulle. Paris: Masson et Cie. 1926. 3s. 8d.—It 
is appropriate that this little work should have appeared 
concurrently with the Foundry Trades Exhibition and 
at a time when British foundrymen’s attention is attracted 
to continental practice. The processes and machines 
used in French foundries are, in many ways, distinct from | 
those in vogue in this country, and progressive founders 
are quite ready to learn what they can from continental 
practice. It is not, however, always convenient to go 
abroad to do so ; but with the help of Monsieur Derulle’s 


' secretary of the Institution, 


Locks and Lockmaking. By F. J. Butter. Lon- 
don: Sir Isaac Pitman and Sons. 3s. net.—From the 
mechanical engineer's point of view this little book is 
rather disappointing, but that is only to be expected, as 
the whitesmith’s is, probably, one of the most secluded 
of our mechanical industries. The book is, nevertheless, 
quite interesting, and contains a large amount of historical! 


| data, while the relative merits of various locking devices 


are explained. Some cursory descriptions of typical locks 
are giver, but as to the process of making locks there is 
practically no information. 





Gas Or ror Perrot Enares.—In an article published in our 
issue of April 9th we described a standard four-cylinder 45 brake 
horse-power engine built by the Parsons Motor Company, Ltd 
of Southampton, which was successfully being run on gas oi! of 
a specific gravity of 0-86 and a flash point of from 170 deg. 
180 deg. Fah. The firm informs us that this engine is now 
being used in regular service for driving a section of the works 


Tue InstrrutTion or CuemicaL ENGINEERS.——Arrangements 
have been made, by courtesy of the President and Flag Officer 
Commanding—Vice-Admiral Sir Richard Webb, K.C.M.G., 
C.B., {.—for a special visit to be paid by the members of the 
Institution of Chemical Engineers to the Painted Hall, the 
Chapel, and the Royal Naval Museum of the Royal Naval 
College, Greenwich, on Friday afte i July 23rd. Particulars 
may be obtained by application to Mr. J. W. Hinchley, honorary 
Abbey Howse, Westminster, 8.W. i. 


to 
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Royal Agricultural Society's Show 
at Reading. 
No. I, 


THE eighty-fifth annual Show of the Royal Agri- 
cultural Society is being held this week at Reading. 
This is the second time in the Society’s history that 
it has held its Show at Reading, the last occasion 
having been in 1882. When we visited the showyard 
on Tuesday last—the opening day—-we were agree- 
ably surprised to find that all the sites which had been 


allotted to exhibitors in the implement sections had | 


been taken up in spite of recent labour troubles and 
difficulties of transport. It was also pleasing to find 
that the number of exhibits compares very favourably 
with those of recent years, notwithstanding adverse 
conditions in both the agricultural and engineering 
industries. The number of stands in the implement 
section is 446, compared with 438 at Chester last year 
and 391 on the occasion of the last Reading Show, 
while the length of shedding for machinery amounts 
to 4090ft., against 3380ft. last year. There is also a 
slight increase in the entries of live stock, poultry and 
produce, although there are many absentees in the 
animal classes owing to the prevalence of foot-and- 
mouth disease in certain districts. The entries of 
miscellaneous implements for the Society’s silver 
medals are also more numerous than of recent years 

a sign of mental activity on the part of the inventors 
of mechanical appliances. 

The progress and development of the internal com- 
bustion engine have been very closely associated with 
the agricultural implement industry, and in the early 
days of the oil engine the Royal Agricultural Society, 
by providing competitions, did much to encourage 
the use of this type of motor for farm purposes. 
Formerly paraffin was the chief fuel employed, but, 
latterly, oils of a heavier consistency have come into 
use. Such well-known British firms as Blackstone. 
Clayton and Shuttleworth, Crossley Brothers, Field- 
ing and Platt, R. A. Lister and Co., Marshall, Sons 
and Co., National Gas Engine Company, Petters. 
Ruston and Hornsby, and Tangyes have devoted 
themselves specially to the building of oil and gas 
engines suitable for the agriculturist, and they have 
had to face very severe competition from American 
makers, although the engines imported from across 
the Atlantic have usually been of an inferior class. 
The average farmer does not concern himself very 
much with refinements in the nomenclature of such 
prime movers. It matters not whether the engine he 
is intent on purchasing is known as “ hot-bulb,” 
** cold-starting,”’ ‘‘ high-compression,”’ ‘‘ constant- 
volume,” ** Diesel *’ semi-Diesel,”” or of the con- 
stant pressure variety. What he requires is sim- 
plicity of design, reliability of operation, and the 
knowledge that the kind of fuel which his engine has 
to run upon is réasonably cheap and always available. 

Owing to limitations of space, we have only been 
able to select for illustrations, several engines which 

















H.P. OF ENGINE-—-MARSHALL 


FIG. 1 


12 


may be taken as representative of the leading makers, 
but it should he understood that each maker mentioned 
could probably supply a further half-dozen designs. 
The engine shown in Fig. 1 is made by Marshall, Sons 
and Co., Ltd., Gainsborough. It is of clean design, 
and of the two-stroke variety. The fuel ignition is 
initially obtained by hot bulb on the eylinder head, 
and is maintained by the heat of compression in sub- 
sequent working. Starting lamps are only needed for 
a few minutes to get the engine under weigh. All 
these engines work well on any recognised brands of 
fuel oil, but if required to use oi! heavier than 0-92 
specific gravity a pre-heating liquefying apparatus 
recommended. However, the best results are 
obtained with fuel from 0-8 to 0-9 specifie gravity, 
and possessing a calorific value of 19,000 B.Th.U. 
per pound. A portable engine of the same class is 
favoured by agriculturists and contractors, who often 
find it a more convenient power unit than a portable 
steam engine. A vertical engine shown is a 50 brake 
horse-power single-cylinder type, as designed for 
industrial works installations, and it has proved a 
most economical engine for that purpose. 


Is 


from 14 to 65 brake horse-power, for working on 
heavy fuel and smaller engines designed to use 
paraffin. We dealt with the heavy fuel oil engines 
in connection with last year’s Show at Chester, but 
may briefly recapitulate that they are operated on 
the spring-injection system. These engines can be 
started from cold, using the fuel oil on which they have 
to run without preheating any part by external 
means. The outstanding feature of the Blackstone 
‘ spring-injection * system is that the steady flow of 
fuel from the jet orifices, caused by the constant 
pressure exerted by the injector spring, tends to the 
burning, rather than explosion, of the fuel. This, 
combined with effective turbulence, gives the fuel 
more time to be intimately brought into contact with 
the whole of the air in the combustion chamber. This 
gives a perceptibly flat or prolonged top to the indi- 
eator ecard, which, although resulting in a very high 


lated by the governor in the following manner :— 
The oil fuel injector is fitted with a cut-off valve, 
which is controlled by the governor, so that the oil is 
cut off earlier or later in the stroke according to the 
load on the engine. The oil injector consists of a pump 
actuated by a quick-acting cam, and this delivers the 
oil at a high speed to the atomiser, which is merely a 
plain hole fitted with a simple non-return valve. 
For the larger engines, a high-pressure air starter 
is provided, It says much for the operation of these 
engines that no modifications have been required for 
some years. 

Tangyes Ltd., Birmingham, have a stand on which 
are shown a 47 brake horse-power heavy oil engine of 
the cold-starting pattern, and two fuel oil engines, 
14 and 24 brake horse-power, of the lamp-starting 
type. In addition, this firm shows pumps of the ram 
and centrifugal types. The fuel oil engines operate 

















132 


mean effective pressure, yet retains a comparatively 
low initial pressure with a total absence of shock to 
the engine at all loads. The makers claim that with 
the spring injection system the pressure of 100 lb. 
per square inch effectively and continuously 
attained and never under any circumstances gives rise 
to shock. 

The National Gas Engine Company, Ltd., Ashton- 
under-Lyne, has a very comprehensive exhibition of 
oil engines and pumps, out of which we have selected 
for illustration a twin-cylinder horizontal self-starting 
heavy oil engine of 132 brake horse-power. The 
important parts, such as the breech end, atomiser 
and fuel pump, are of special design and the engine 
starts from cold on compressed air. The atomiser 
passes through the water jacket to the combustion 
chamber, the entire surface of which is water cooled. 
It splits up the fuel into a fine spray, proper atomisa- 
tion being obtained by the combination of the fuel 
pressure and the atomiser. Direct movement is given 
to the fuel pump through a lever by a case-hardened 
steel cam, arranged to be readily accessible. The 
fuel pump and atomiser are machined from solid 
steel. From the illustration—Fig. 2—it can be seen 
that the engine is of simple construction and robust 
proportions. The working parts are few in number, 
and are easily get-at-able. The absence of a high-duty 
air compressor, hot bulb and water injection, and the 
fact that the fuel is automatically controlled accord- 
ing to the load upon the engine, render it extremely 
simple and relieve the attendant of numerous running 
adjustments. The engine has the beds for the cylinders 
en bloc, with the fly-wheel on the outside, so as to take 
up the minimum floor space. If desired, however, 
these twin-cylinder engines can be supplied with each 
bed cast separately and the fly-wheel fitted in the 
centre. This latter type is specially designed for 
shipment abroad, where the weights of parts are 
required to be as low as possible. National heavy 
oil engines are manufactured in standard sizes of 
the horizontal type to 200 horse-power and of the 
vertical type to 300 horse-power. 

In addition to the above-mentioned engines, the 
National Company also shows small horizontal and 
vertical engines of familiar design, working on paraffin 
and petrol suitable for farm and country house work. 
One of them is shown coupled direct to a 3in. non- 
chokeable Wallwin pump, and the complete set is 
mounted on a bogie. The special feature of the 
Wallwin pump is the impeller, which is of a modified 
S shape in end view. It is claimed that the construc- 
tion is such that the pump will deliver any articles 
which may pass through the suction pipe, and the 
internal parts can be taken out and replaced with ease. 


Is 


14-16, 28-30, and 48-52 brake horse-power, are shown 
by Fielding and Platt, Ltd., Gloucester. This firm, 
as most of our readers are aware, builds only hori- 
zontal four-cycle engines of the hot-bulb, moderate 





Blackstone and Co,, Ltd., Stamford, show engines 





cormpression type, the power developed being regu- 





Four hot-bulb oil engines of the following powers, | 





B.H.P. TWIN-CYLINDER OIL ENGINE-—NATIONAL 


on the four-stroke cycle, and have variable admission 
oil governing. They have been designed to meet the 
demand for a small! engine using lower compression 
and initial pressure than are possible with cold 
starting engines. With the lower compression and 
the use of an exhaust relief cam, the engines can 
readily be started by hand. The combustion cham- 
ber, which is a separate casting from the cylinder, is 
symmetrical in design, and the disposition of the 
various valves arranged so as to render them easy of 
access for examination and cleaning purposes. The 
chamber is fitted with an improved patented type of 
spray maker. At the correct time, the fuel oil is 
rapidly forced through the spray maker by means of 
the fuel oil pump operated from the side shaft of the 
engine. The nipple of the spray maker is of particular 
construction, which prevents oil drip and accumula- 
tion of deposit, when heavy low-grade fuel oils are 
used. The governing is on the “‘ variable admission ”’ 
system, the governor being of the revolving type, 
with stationary cover, operating a by-pass valve, 
and regulating the amount of fuel oil injected into 
the cylinder according to the load on the engine, so 
that there is an impulse at every cycle, whether engine 
is at full load or running light. 

Petters Ltd., Yeovil, have been engaged in the 
building of oil engines for over thirty years, and their 
stand at “‘the Royal ”’ is always specially attractive 
to small power users. The items shown this year 
include small two-stroke engines from 1} to 5 brake 
horse-power, an 18-21 horse-power crude oil engine 
of the cold starting type and with surface ignition, 
and a portable 12-14 brake horse-power horizontal 
engine. The smaller engines operate on petrol 
or paraffin with magneto ignition and are intended for 
farms and estate purposes. The larger engines are 
designed to operate on paraffin or crude oil with sur- 
face ignition. They are fitted with the Petter “ cold 
starter,” a device which was awarded the R.A.S,E. 
silver medal in 1923. 

In the machinery in motion section Boulton and 
Paul, Ltd., Norwich, exhibit a number of their 
specialities, including a 1-5 kilowatt electric lighting 
plant suitable for farms or country houses and driven 
by a paraffin engine ; a 1-kilowatt belt-driven. light- 
ing set with a petrol engine and self-contained switch- 
board ; a 4-kilowatt set and several different kinds of 
pumps. The latter include a handy portable pumping 
set on a wheeled chassis, the pump being of the centri- 
fugal type and driven by a petrol engine. An attrac- 
tive feature of this firm’s stand is the Boulton water 
elevator on Caruelle’s patent. The essential feature 
of this pump is a fabric band upon which is mounted 
the water carrying cells. These are made of a con- 
tinuous strip of non-corrodible bronze alloy secured 
to the band of copper rivets. 

On the stand of Ruston and Hornsby, Ltd., Lincoln, 
are to be seen examples of all their leading products 
in the agricultural engineering line. These include 
petrol-paraffin engines from 2} to 10 brake horse- 
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power on skids and trucks, vertical and horizontal 
airless injection oil engines, medium compression oil 
engines up to 30 brake horse-power, centrifugal 
pumps with capacities up to 2500 gallons per minute, 
thrashing machines, clover hullers, corn drills, binders 
and ploughs. We have selected for illustration a 
very neatly designed petrol-parafiin engine of 5 brake 
horse-power—-Fig. 3. This engine is suitable for all 
kinds of purposes, including the driving of a dynamo 

















FIG. 3-5 B.H.P. PARAFFIN ENGINE—RUSTON - HORNSBY 


by belts. It can be started immediately from cold 
without the use of a lamp, and after running for a 
short time on petrol is switched over to paraffin or 
other similar fuel. For simplicity of construction and 
design the engine will compare very favourably with 
any other engine in the show yard. Our readers are 
already familiar with this firm’s cold-starting heavy 
oil engines, many of which are at work in different 

















FIG. 4-PORTABLE POTATO DIGGER—-HOWARD 
parts of the world with consumption not exceeding 
48 lb. of fuel per brake horse-power per hour. 

In the competitions for the Society’s silver medals 
for new implements J. and F. Howard, Ltd., Bedford, 
have entered an improved potato digger, shown in 
Fig. 4, which has some interesting features. It con- 
sists essentially of a loosening share and two semi- 
horizontal tine wheels, the first of which has vertical 
tines in pairs rotating slowly behind the loosening 


chain from the main axle, and the sprocket wheels 
can be changed to give any desired speed of rotation. 
The depth at which the vertical tines work can be 
adjusted by moving the whole wheel up or down on its 
spindle, where it is secured by a set screw and pin. 
The tines on the second wheel—which can also be 
adjusted for height as necessary—are made of round 
bar curved and bent backwards so that the potatoes 
simply slide along them and are not liable to be 
damaged. The distance between the first and second 
tine wheels can be varied several inches if necessary 


in order to obtain the best results from any particular | 


crop. All the gears run at low speed and are high up 
out of the way of dirt and protected by guards. The 
main sprocket wheel is operated by both side wheels, 
which are equipped with simple ratchets so that the 





9ft. overall for transport purposes. This conversion 
can be carried out very quickly by means of a tele- 
scopic frame, and is particularly suitable for English 
conditions in which a relatively large amount of moving 
has to be done from field to field. The implement is 
designed to work on the turning system, it being auto- 
matically turned round into a new bout at the end of 
the field by means of the engine rope and is entirely 
controlled by one man. The implement is fitted with 
extra large wheels, the hind wheels measuring 6ft. 6in. 
diameter by 15in. wide, and the front wheel 3ft. 6}in. 
by 18in. Latest improved steerage gear, four-point lift - 
ing gear, cushion cylinder, and drag bar for transport 
purposes are also included. The depth of cut of the dises 
is regulated by chains which support the underframe. 

The exhibits of Richard Garrett and Sons, Ltd., 











FIG. 6—-MOWING MACHINE 


tine whee}s can only be driven in one direction. A 
simple form of pin clutch entirely frees the wheels 
from the driving gear. 
adjustable to suit the width of rows from 
30in. and are fitted with removable spuds. 
The exhibits of John Fowler and Co. (Leeds), Lid., 
include one of a pair of compound steam ploughing 
engines constructed for a working pressure of 180 Ib. 
per square inch; a 100 horse-power motor cable 
ploughing engine with a four-cylinder water-cooled 
engine ; a 10-ton steam road roller with completely 
steam jacketed cylinders and a Belpaire boiler; a 
6-ton tipping steam wagon ; 
mixer; and a new four-shaft turning discer. 


26in. to 


are well known to readers of Tue Encrivger. The 


tag 


mes. 





The travelling wheels are | 


a hoisting concrete | 
With | 


the exception of the discer, all the above machines | 








BLACKSTONE 


Leiston, include a 7 horse-power single-cylinder 
traction engine built more particularly for agricultural 
purposes and suitable for driving a full-sized threshing 
machine and elevator. It can also be used for all 
forms of general haulage work and for driving 
stationary machinery when required. Another exhibit 
is a compound steam motor tractor, spring-mounted 
all round and fitted with steel wheels. This type of 
machine can be used for all forms of road haulage 
work and, if desired, can be mounted on rubber tires. 
It can also be employed for driving stationary 
machinery for agricultural purposes. A third exhibit 
is an 8-ton undertype steam wagon with a 17ft. flat- 
platform body. The oustanding features of the 
vehicle are the water-tube boiler with large inspection 
door, the fitting of roller bearings to the road wheels 


discer illustrated in Fig. 5 has a working width of | and countershaft, the change-speed gear foot accele- 








share, and the second tine wheel with horizontal back- 
ward-turned tines rotating at a slightly higher speed 
delivering the potatoes in the rear. The special 
feature of the loosening share is that it can be set at 
any desired depth and at varying distances from the 
vertical tines whilst retaining the correct cutting 
angle. It has also a renewable share point. The 
tines of the first wheel are removable individually if 
necessary by simply slackening off one nut It is 
driven through bevel gears by a sprocket wheel and 


FIG. 5-FOUR-SHAFT TURNING DISCER—-FOWLER 


12ft. and is fitted with discs 24in. diameter, designed 
to give a double discing operation at each passage of 
the implement over the land. The usual depth of 
work is 5in. to Tin. and its chief use is for spring culti- 


| vation on autumn-ploughed land, under which con- 
| ditions it has been found to prepare light soils ready 
|for planting in one passage over the land, and on 
| heavier soils at a double passage over the land. 
| special feature of the implement is the arrangement for 


A 


quickly reducing the working width from 12ft. to 





rator control and pressed steel frame. The wagon is 
made in two other sizes, namely, 4 and 6-ton, and 
also in the latest design of rigid six-wheeler with 
pivoted axle gear, this latter feature being patented. 
Messrs. Garrett also show threshing machines with 
their latest improvements. 

One of Messrs. Blackstone’s exhibits is a mowing 
machine—Fig. 6—similar to that for which this firm 
was awarded the Society’s silver medal last year at 
Chester. The knife-operating mechanism employed 
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m this machine is a radical departure from the 
ordinary practice, inasmuch as it eliminates the long 
connecting-rod which has frequently been a source of 
trouble. In this mower the power is applied in the 


an oscillating member through a pin arranged at an 
angle with the axis of the disc and the knife is coupled 
by means of a short rod to the end of an arm forming 
part of the oscillating member. The driving mech- 











whole rolled surface, the automatic adjustment of the 
rear rolls to the camber of the roads, freedom from 
side roll and the maintenance of the front rolls in 
relative plane with the rear rolls. A general view of 











~ 
ri 


FIG. 
direction of knife travel and not at an angle thereto, 
as is usual. The elimination of the connecting-rod 


reduces the weight of the reciprocating parts and 
enables the knife to be started and stopped more 


8-TON STEAM ROLLER—WALLIS AND STEEVENS 





| 
| 
| 





anism other than the spur gear transmission is enclosed 
in @ box, is compact and easily accessible, and pivoted 
in the steel frame of the machine on the line of 
right angles to the line of 


the crank axis and at 

















wecee” 























FIG. 8-8-TON COMPOUND STEAM ROLLER -MARSHALL 


the 8-ton machine Fig. 7, ule Fie. 9 


represents a transverse section and plan of the rear 


is givea in “ 
axle mounting, the most novel feature of the design. 
It will be seen by reference to the latter view that the 
rear axle is composed of two separate halves, one for 
each road wheel, and each is pivoted about the middle 
in brackets secured to the cab frame plates with 
suitable means for lubrication of the The 
inner halves of the axles are housed as shown, and 
are free to move vertically to a limited extent against 
the action of a powerful spring, so as to allow the 
wheels to adjust themselves to the surface of the road, 
so as to give an equal pressure over their whole width 
of wheel and without slip. It is claimed that the 
even impression of the road surface and the even drive 
thus obtained obviate the displacement or spreading 
of the road materials. Provision is made on the top 
of the housing to enable the automatic action to be 
cut out if desired. By means of the patented locking 
device embodied in the fore-carriage, the front fork 


pivot. 


can be locked if desired for operating on straight 
sections of road. The boiler is of the locomotive 


pattern, and the engine has twin high-pressure cylin- 
ders with mstantaneous reverse gearing. The trans- 
mission throughout is by machine-cut spring 
gears and two rates of speed are provided. The 
compensating gear is of the bevel pattern, enclosed 
and automatically lubricated, and can locked 
when desired. Messrs. Wallis and Steevens 
show a new and simple type of scarifier, which can be 
put in and out of action by the driver from the foot- 
plate. The tines are fitted behind each roll on a trans- 


steel 


he 
also 








Toe Ew 
a verse shaft, so that the full width of the road can be 
FIG. 9—DETAILSg OF REAR AXLE OF STEAM ROLLER—WALLIS AND STEEVENS broken up without reversing the direction of travel 
of the machine. 

easily. The efficiency is considerably increased, ; draught. The cutter bar is horizontally pivoted to Road rollers exclusively are shown by Aveling 
because the direct drive, being in line with the knife | the gear-box in order that the finger bar can be and Porter, Ltd., Rochester. They include two of 
bar, cuts out the vertical component of the angularly | tilted without throwing any of the driving mechanisin the firm’s standard products, namely, a 10 tons 
applied force existing in the ordinary mower, which | out of line when the box is turned on its pivot.| compound roller and a single-cylinder machine, the 

| 

| 

| 

| 

| 

| 

FIG. 10--QUICK - REVERSE TANDEM STEAM ROLLER—AVELING AND PORTER FIG. 11—CRUDE OIL ENGINE ROLLER—AVELING AND PORTER 

force alternately tends to push the cutter bar into the A new steam roller specially designed for making | former being fitted with Price’s resilient scarifier, 


ground and lift it up. The knife is driven by a crank 
dise revolving on an axis parallel with the mower axle, 
and the drive is entirely through spur gearing, no 
bevel gears being employed. The crank disc drives 





modern waterproof road surfaces is being shown by 
Wallis and Steevens, Ltd., Basingstoke. 
which its makers had in view in designing this mathine 
were the equal distribution of the weight over the 


The objects 





which incorporates between the tool holder and the 
frame a shock-absorbing device to reduce vibration. 
The quick-reverse 6 tons tandem steam roller, which 
we illustrate in Fig. 10, has been specially built for 
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working on bituminous carpeting and tar-macadam. 
The strong main frame of channel section make it 
possible to have a very low centre of gravity, a point 
of great imortance for this class of work. A quick 
reverse is provided by an engine with two high- 
pressure cylinders with double-throw crank shaft. 
A special valve gear, operated by a single lever, gives 
the smooth and immediate reverse. Transmission 
is by means of machine-cut steel gearing, and a steam 
steerage engine is provided to permit the rapid 
manceuvring of the roller, a point of importance 
when. working on plastic material. The crude oil- 
burning road roller—shown in Fig. 11—weighs about 
8 tons empty. It is fitted with a slow running type of 
engine, arranged to work on crude or residual oils or 
paraffin. There ample fuel-carrying capacity, 
sufficient under normal conditions for several days’ 
work. The roller is of the three-wheel type, with 
renewable rims. Worm and wheel steerage, operated 
by hand from the footplate, is provided. This roller 
has two road speeds, in both forward and reverse 
directions, giving approximately 2} to 1} miles per 
hour at normal revolutions. A self-starter of the 
compressed air type is fitted, the air pump being self- 
contained with the engine, and so arranged that the 
re-charging of the air vessel is automatically carried 
out, whilst the engine is at work ; consequently, a 
full pressure of air is always available, and the time 
required to put the roller to work is about ten minutes. 
A governor controls the speed of the engine, and 
arrangements are provided to enable the speed to be 
varied from 15 to 20 per cent. above or below normal 
revolutions. 

A double-geared steam tractor-——Fig. 12—shown by 
the Sentinel Waggon Works, Ltd., has been lent for 
the Show by a firm of timber merchants for which it 
In this machine the 
super-Sentine! 


is 


has been at work for some time. 


boiler and engine follow standard 

















FIG. 12-STEAM TRACTOR SENTINEL 


design, with the exception that the differential in the 
crank shaft has been omitted, and two speed gear is 
fitted, consisting of a pair of pinions on either end of 
the crank shaft which can slide into mesh, with two 
large Bull gears mounted on a countershaft. From 
the countershaft the drive is taken by a 3in. pitch 
chai to a live back axle incorporating a differential 
mechanism. A dog clutch is fitted on the counter- 
shaft, which enables this chain drive to be thrown out 
of mesh, and the countershaft to be clutched to another 
chain drive which operates the full-power winding 
winch. It will thus be seen that two speeds are 
available, not only for driving the tractor, but also 
for winding. The winding drum can be fitted with a 
pulley on one end so that the tractor may be used 
as a portable power unit. We understand that this 
tractor has done many months’ service, and has not 
had any adjustments whatever. 

Messrs. Marshall, Sons and Co.'s stand is furnished 
with a wide variety of this Gainsborough firm's pro- 
ducts, including @ 7 nominal horse-power, single- 
cylinder steam traction engine, two steam road rollers 
of 8 and 10 tons empty weight, a Millars-Marshall 
6 tons tandem type steam roller, oil engines—-which 
are refered to elsewhere—and thrashing machines. In 
the standard road rollers, piston valves supersede 
the usual “‘D”’ type slide valves. In the case of the 
10-ton single-cylinder roller, the boiler is made for 
a working pressure of 150 Ib. per square inch, and for 
the 8-ton compound engine—illustrated in Fig. 8 
for a working pressure of 200 lb. per square inch. The 
boiler incorporates the “‘ Marshall ”’ fire-box, corru- 
gated smoke-box tube plate and reinforced front 
plate. A simplified radial type link motion reversing 
gear with only one sheave, strap and rod per cylinder 
is fitted instead of the usual “‘ Stephenson ”’ type link 
motion. The stuffing-boxes have labyrinth metallic 
packings, and the crank shaft bearings have ring oilers. 
The three-shaft transmission of the 8-ton roller and 
the four-shaft transmission of the 10-ton roller each 
have a four-pinion differential: The brakes have 
Ferodo contact blocks. Each road wheel has its 
hub and spokes combined in one steel casting, so 
as to avoid troubles from loose and broken spokes. 
Every part of these road rollers is built to strict gauge 
and eventual replacements can be made without the 
necessity of fitting to individual requirements. One 


of the rollers is fitted with a two-tine “Allen” 
scarifier. 

A simple machine for scutching flax is also being 
shown by Marshall, Sons and Co. After much experi- 
menting, this firm has arrived at the conclusion that 
purely automatic machinery for this purpose is not 
satisfactory in use owing to the lack of uniformity in 
the nature of the flax. With the Marshall machine— 
shown in Fig. 13—the operator, though not requiring 
the skill necessary for the standard method of hand 
scutching, can instantly vary the treatment given to 
the straw without making any mechanical alteration 


to the machine. The machine, which can be bolted 




















FIG. 13—-FLAX SCUTCHER— MARSHALL 


down to any ordinary scutching mill floor, is co:m- 
pactly arranged to occupy about 4ft. 3in. by 2ft. It 
is carried on two cast iron frames, which need only a 
light foundation. The frames support a slotted metal 
table, 2ft. 6in. high, under which two beating drums 
are carried in self-aligning ball bearings. The drums, 
which are driven by spur gears on the left-hand side 
of the machine, are built up of a series of beater bars 
made of mild steel and seasoned English walnut. The 
beater bars of metal and wood act alternately on the 
flax, and the of beating, opening, and 
straightening are performed in rapid succession, with 
precision and perfection unequalled by any other 
make of machine. The beater bars are ** stepped ” 
so that at different portions of their length they alter 
the drum diameter, thereby varying the extent of their 
engagement one with another, and their action on the 
flax runs on. The formation of the beaters auto- 
matically spreads out the straw, both faces of which 
are simultaneously operated on. The operator takes 
a “strick’’ of broken flax straw and holds it in a 
similar way to that of hand scutching by the ordinary 
wheel method. The long end is passed into the 
machine, and the operator’s hand travels above the 
slot in the table top, and during this time the hand is 
gradually raised. When the hand has travelled a 
certain distance, the flax should be withdrawn by the 
operator lifting his hand. If the flax is then not quite 
clean the operation is repeated, the flax being this 
time withdrawn later. After the first half of the 
strick has been scutched, the strick is reversed and 
the process is repeated. 


processes 








TERMS USED IN ELECTRICAL ENGINEERING. 


Tue British Engincering Standards Association has 
just published a glossary of electrical terms and definitions, 
the preparation of which was started twenty years ago by 
the Institution of Electrical Engineers. It represents the 
co-operative effort of a very wide circle of committees and 
engineers. Literally hundreds of people have been con- 
sulted, and the Editing Committee, consisting of Lieut.-. 
Colonel K. Edgeumbe and Mr. C. C. Wharton, has had a 
very heavy task. Not only had it to satisfy the indi. 
vidualists’ outlook, but frequently the still harder task of 
getting committees to agree. It is gratifying to learn that 
this glossary has been adopted by the International 
Electrotechnical Commission as the basis for the arrange- 
ment of an international glossary now in course of pre- 
paration by that body. 

The glossary is divided into sections, with appropriate 
sub-sections, and the terms are arranged in each sub- 
section in a logicel technical order. The main sections are 
as follows :—-General, Machines and Transformers, Switch- 
gear and Control Gear, Meters and Measurement, Trans- 
mission and Distribution, Electro-chemistry, Traction, 
Lighting, Heating and Domestic Appliances, Telegraphs 
and Telephones, Radio Communications, Miscellaneous 
Applications. 

It was originally proposed that the definitions should 
be arranged alphabetically, but it was found that with this 
method cognate terms were so far removed from one 
another that comparison was difficult. The method also 
had the disadvantage that specialised terms and general 
terms were intermixed. The terms are grouped, therefore, 
according tothe particular branch of the electrical industry 





in which they are used. An alphabetical index enables 





any particular term or definition to be found without 
difficulty. 

An importent development is in regard to the spelling 
of certain terms. It has been considered desirable to 
standardise as far as possible the termination ” as 
designating a piece of apparatus or 4 machine for accom- 
plishing a certain purpose, leaving the termination “ er ’’ 
to be applied to the person who carries out an operation. 
There are certain cases, however, where, owing to long 
established usage, this rule has not been applied. Such 
exceptions are tabulated in the Introduction to the glossary. 

An appendix has been added to the book, giving the 
terms arranged in the order of the international decimal 
classification. 

This glossary is one which must of necessity be found in 
the library of all electrical engineers and students, and is 
obtainable from the B.E.8.A. Publications Department, 
28, Victoria-street, London, 8.W. 1, price 5s. 6d. post free. 


or 





SIXTY YEARS AGO. 


Tue battle of Kéniggritz, or Sadowa, fought on July 
3rd, 1866, marked the end of the seven days’ campaign 
in Bohemia and led, three weeks later, to the conclusion 
of the war between Prussia and Austria, aided by Saxony, 
that had been raging in Central Europe since June 7th. 
About a quarter of a million men were arrayed on each 
side. It was, for that date, a long and hard fought battle, 
but the Austrians were at length forced to retire with a 
loss of some 44,000 men, as compared with the Prussians’ 
loss of about 9000. Historically the war, though brief, 
was important, for it was the second stage in the consolida 
tion of Germany Technically it marked 
epoch, for it showed at once the potency of the improved 


the end of an 


military equipment which th« 
placing at the disposal of armies. It was a war of breech 
loaders against muzzle-loaders. In our issue of July 6th, 
1866, commenting on the Austrian’s latest defeat, we set 
their troubles down, not to inferior tactics or to inferior 
bravery, but “simply and purely to their disregard of the 
progress of the application of engineering to the armament 
of troops.”” Campaigns, we wrote, would no longer be 
decided on the battlefield but in the study and experiment- 
With a muzzle-loader a prac- 
minutes, 


progress of invention was 


ing room of the inventor. 
tised marksman could fire fifteen shots in five 
while a less skilled shooter could not fire more than eight. 
With a breech-loader, such as the Prussian Ziandnadel or 
needle gun, a man might fire seven or eight shots a minute. 
Even a hundred rounds a minute had, so we reported, been 
fired with the Snider breech-loading system, which the 
British Government was fitting to 50,000 Enfields. It was 
even possible, we added, to conceive constructions that 
would afford yet greater rapidity of fire, that would enable 
a square of infantry, three deep, to send a hailstorm of 
bullets against approaching cavalry. The advantage of 
the breech-loader did not, however, lie solely in the speed 
with which it could be fired. The ease with which it could 
be loaded even when the soldier was lying on the ground 
enabled new tactics to be adopted. In the Prussian army 
the front rank lay flat down to fire, the second and third 
ranks knelt, and the fourth and fifth stood. Firing could 
thus be main:ained from five ranks simultaneously. With 
muzzle-loaders only two ranks, both standing, could fire 
at one time, and even then there was a danger of the men 
having their arms shot off by their comrades while in the act 
of loading. Again, the Prussians could load their pieces 
as they were charging, and actually adopted the practice 
of firing from the hip when their bayonets were close to 
the breasts of their opponents. The Austrians showed 
great steadiness and bravery, but with their muzzle-loaders 
could make no effective reply to the Prussian fire. The 
Prussian needle gun, it may be added, weighed 15 Ib., 
including, we presume, the bayonet, which was always 
kept “ fixed.”’ Its cartridge was ignited by a percussion 
cap placed, not in the base, but at the bullet end, the object 
being to secure that none of the powder should be expelled 








unburnt. It would appear that it had a violent “ kick.” 
THE INSTITUTE OF METALS. 
Tue Autumn Meeting of the Institute of Metals will be 


held at Liége, Belgium, from September Ist to 4th next 
inclusive. The following provisional programme has been 
arranged :—On Wednesday, September Ist. at 5.30 p.m., 
there will be a reception by the Burgomaster of Lidge, 
and at 8 p.m. the fifth autumn lecture will be delivered by 
Dr. W. Rosenhain, F.R.S., Vice-president, in the Salle 
Académique of the University of Lidge, the subject being 
* Ancient Industries and Modern Metallurgy.” On the 
Thursday, at 10 a.m,, there will be a general meeting of 
members in the Hall of the Association des Ingénieurs, 
16, Quai des Etats-Unis, Liége, when a selection of papers 
will be presented in abstract and discussed. In the after- 
noon, starting at 2.30 p.m., visits will be paid to the follow- 
ing works: Ste. Ame. Nouvelle Montagne a Engis, o 
Ste. Ame. John Cockerill 4 Seraing, and in the evening at 
eight o'clock there will be a reception by the Association 
des Ingénieurs sortis de l'Ecole de Liége. 

On the Friday, at 10 a.m., there will be a further general 
meeting of members in the Hall of the Association des 
Ingénieurs, 16, Quai des Etats-Unis, Liége, when an 
additional selection of papers will be presented in abstract 
and discussed as time permits. In the afternoon, starting 
at 2.30 p.m., visits will be paid to the following works : 
La Ste. Ame. Union des Usines a Cuivre et Zinc de Liége, 
or La Fabrique Nationale d’Armes de Guerre, Ste. Ame. a 
Herstal. At 5 p.m. there will be a further visit fo Chaud- 
fontaine, followed by dinner, concert and dance. 

On the Seturday, starting at 1 a.m., there is to be an 
all-day excursion by motor to Spa. Luncheon at Coo, 
dinner at Spa, followed by a soirée at Spa Casino, and return 
by motor to Liége. 





A PAPER mill with a capacity of 250 tons a day is being 
put up at Beaupré, Quebec, at a cost of some £800,000, 
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A Portable Asphalt Plant. 


In our issue of December 25th, 1925, we gave a short 
description and some half-tone engravings of a new design 
of plant manufactured by Marshall, Sons and Co., of Gains- 
borough, for preparing bituminous macadam ‘for road- 
making purposes, and we are now able to give above a sec- 
tional drawing of the plant, in which the flow of the 
materials can be more readily followed than was possible 
with the aid of the photographic illustrations. 

The plant illustrated is of 8 tons per hour capacity, 
and, as will be seen, is provided with a singlo bucket 
elevator at the inlet end. This elevator raises the broken 
stone or sand from the ground level to a height of some 15ft., 
so that it may gravitate into the rotary drying drum, which 
is the characteristic feature of this plant. The dryer is a 
plain cylinder, set at a slight inclination to feed the stone 
forward, and provided internally with longitudinal bars 
to stir up the material. Hot gases from the furnace below 
pass through the drum in the opposite direction to the 
stone, and also find access to the interior through a series 
of cowl-shaped openings, which are plainly shown in the 
drawing. These openings are provided with baffles which 
prevent the escape of stones from the drum, but give free 
passage for the gases, so that they are directly effective 
in drying the material. The drum, it will be seen, is 
supported at the outlet end by a trunnion and bearing, 
while the weight at the inlet end is carried by a ring and 
anti-friction rollers. Another set of rollers bearing 
against the edges of this ring keeps the drum in position 
endways 

The stone coming from the dryer falls into the boot of a 
second elevator, which raises it to a height of about 25ft., 
and it is then carried across the top of a storage bin by a 
rotary screen. The elevator and screen are totally enclosed 
to conserve heat and prevent dust blowing about ‘the plant. 
The storage bin is divided into two parts, to separate the 
different sizes of material, and is large enough to hold one 
hour's supply of aggregate, so that it helps in smoothing 
out any inequalities of temperature. The stone and sand 
are weighed in batches and dropped into the mixer below, 


together with the melted bitumen, which is supplied either | 


by buckets or a pump, whichever may be the more con- 
venient at the site of operations. The mixed material 
is finally dropped through the bottom of the mixer into a 
lorry below. It will be noticed that there is a full 8ft. 
clearance under the mixer when the plant is jacked up off 
the ground and chocks have been placed under the wheels. 

These plants are of the American Cummer design, but 
are made entirely in Great Britain, and range in capacity 
from 4 up to 18 tons per hour. 





It is proposed to establish an arsenal at Yachow on the 
Szechwan border of China, and a mint at Kangting. Dele- 
gates have been sent to Shanghai to order machinery for 
the new establishments. The Commissioner is also en- 


couraging mining on the border of Szechwan province, 
where there are rich gold, copper, iron and coal mines. 
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South African Engineering Notes. 


The Kalahari Desert. 


Iv is probable that the report of Dr. A: L. du Toit 
Geologist to the Union Irrigation Department—on his 
visit to the Kalahari Desert in connection with Professor 
Schwartz's suggested irrigation seheme, will shortly be in 
the hands of the South African Government. The expe- 
dition of which Dr. du Toit was a member, with Mr. C. H. 
Douglas as chief engineer, made a partial survey of the site 
suggested for a dam at Kesane, and visited the Suvuti 
River, from whence it worked its way to the Mogogelo 
and Tamalakane rivers, the latter being one of the tribu- 
taries of the Okavango River system, which at certain 
periods of the year carries a considerable quantity of 
water. 

The expedition discovered that the Ngami River was 
flowing into Lake Ngami. Here Professor Schwartz had 
been studying the position for some timé, at great risk to 
his life, and when his report becomes public it will be 
extremely valuable. In connection with the proposal it 
has also been suggested that the waters of the Cunene 
River could be utilised. Professor Schwartz, who first 
thought out the scheme, has stated that the Cunene River 
should be dammed up so that it would no longer flow into 
the Atlantic. By means of a dam, he contends, the water 
would flow over the land and create moisture, which in 
turn would have some effect on the rainfall further south, 
thus producing more vegetation. The proposal is con- 
sidered in South Africa to be a great scheme for conserving 
the waters of the Cunene River, and, incidentally, it is 


| believed that, if this course should be taken eventually, 


there will be less evaporation. Experts who have gone 
into the matter say that a dam could be constructed on 
the Cunene River and the Etosha Pan filled with water. 
An irrigation scheme could then be carried out, which 
would bring half a million or more acres of land round 
Grootfontein, Otavi, and Outjo, and other places under 
Were 
this scheme adopted by the Government, cotton growing 
could be undertaken and the resources of South-West 
Africa further developed. Meantime a Port Com- 


| mission is, at an early date, to visit the British Govern- 


ment in London concerning the waters of the Cunene 
River, and at a later date it will come to South Africa. 
The + seme of the Angola—South-West Africa frontier 
also arises. Part of the Cunene River is in Portuguese 
territory, and if the Kalahari Desert irrigation scheme 
should be considered worthy of development an arrange- 
ment will have to be arrived at with the Portuguese. 


A Steel Research Station. 


The Central Mining~Rand Mines Group is 
ping a laboratory or research station at the old Villag 
Main Reef for the purpose of conducting further oat. 
ments and determining as much data as possible regarding 
drill steel and particularly its heat treatment. For" the 
last half-a-dozen years the technical staff of the Corner 
House has been devoting special attention to this and to 
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associated aspects of the economics of mining, and there 
can be no doubt that to the experiments initiated by this 
group and to the translation of those experiments into 
actual practice, the marked improvement that has taken 
place in efficiency and the consequent lowering of costs 
has been largely due. 


Newcastle Blast-furnace. 


The starting up of the Newcastle blast-furnace 
in Natal has been announced as going to take place 
‘in a short time ’’ on a number of occasions for a period 
of close on @ year now. Of late there have been rumours 
that the chances of the blast-furnace ever reaching the 
producing stage were becoming more remote. In order 
to ascertain the facts, the writer called at Newcastle 
recently and found that work was being carried on night 
and day. The delay has been caused by several changes 
in the plans which have taken place from time to time, 
all in the direction of increasing the capacity of the plant. 
A large amount of new machinery has been substituted, 
and a great deal of capital has been sunk in the new plant. 
Looking over the installation, it was patent that the under- 
taking is now really on the eve of completion, and that 
it should not be more than a few weeks before the blast- 
furnace is blown in. ‘lhere is to be a formal opening after 
the furnace has been fully tested. As Parliament is now 
adjourned, it is hoped that the Prime Minister and other 
members of the Cabinet will be present at the inauguration 
of this great key industry of South Africa. Large quan- 
tities of good quality ore and also high-grade limestone 
and coke have been accumulated on the ground, and 
there does not appear to be any reason why, this time, there 
should be anything to delay the start; at all events it is 
too late for further changes in the present blast-furnace 
and its accessories, fhough it is stated that the pro- 
babilities are that the equipment will very soon be aug- 
mented ; in fact, it is understood that the question of 
enlarging the capacity of these works has already received 
the serious consideration of the Board. 


New Railway Works. 


Numerous works, making for the progress, 
development and increased efficiency of the South African 
Railways, have been provided for in the Railway Estimates 
of Expenditure on Capital and Betterment Works for the 
year ending March 31st, 1927. Towards the electrification 
of the Cape Town and Peninsula suburban line, of which 
the total cost is estimated at £428,062—exclusive of the 
power station and plant—£100,000 is earmarked to be 
spent during 1926-27. The estimates also provide for a 
new coach shop and boiler shop at the Salt River railway 
workshops, costing £90,000 and £67,500 respectively. 
The coach sho op: which will be erected on a new site, is 
required to enable the department to carry out the erection, 
construction, and repair of coaches now that the require- 
ments of coaching stock are becoming more and more 
extensive. The existing shop, which is antiquated and 
wholly unsuitable for the larger coaches of to- day, will be 
converted into a temporary shop for the electric coaches 
which are due to arrive soon. A sum of £42,405 is allotted 
for the installation of automatic signalling between Cape 
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Town and Wynberg, a distance of about 12 miles. A new 
power-worked signal cabin for Cape Town is also to be 
built at a cost of £36,767. One double-decked suburban 
coach is to be provided at a cost of £5170. It is really 
an experiment following the continental practice. Out 
of the estimated expenditure from loan and betterment 
funds for 1926-27, amounting to £7,222,168, as compared 
with £8,158,085 in 1925-26, £2,651,772 is to be expended 
on new works on open lines, and £1,962,700 on rolling 
stock. The Government has decided to abandon the 
electrification of the Table Bay Docks passenger line and 
also that steps be taken to exclude from the specification 
of the suburban line all materials, &c., intended for the 
dock line ; and that steps also be taken to cancel the elec- 
trical work on the new motor coaches ordered, and, failing 
that, that such coaches be diverted for use on other lines. 
The train service to and from Table Bay Docks is to be 
restricted to such times as the density of the traffic is 
beyond the capacity of a motor service, and at other times 
the traffic is to be catered for by a motor service to run 
between the docks and the main and suburban passenger 
stations in Adderley-street. In view of the growing impor- 
tance of road motor transport, the Government has agreed 
to the establishment of a separate section to deal with and 
co-ordinate the working of road motor services. The 
system of transportation of passengers, parcels, and light 
traffic in the rural districts of the Union by means of road 
motor services as auxiliaries to the railways has been 
extended considerably during the year, the road mileage 
having been increased from 261 at the end of 1924 to 1218 
at the close of 1925. The development of the system of road 
motor services is receiving the Railway Administration's 
close attention. The country lends itself to motor trans- 
port, and as a developmental measure motor transport 
should go a long way towards alleviating conditions in 
districts which are liable to become stagnated through 
the absence of transport facilities. 








SPECIFICATIONS FOR BRASS BARS. 


Tae British Enginzering Standards Association has 
now issued specifications for brass bars (high-speed screw- 
ing and turning) and high tensile brass bars and sections 

Nos. 249, 1926, and 250, 1926, respectively. The copper 
content in the high-speed screwing material is specified 
to be between 56 and 60 per cent., and the minimum 
tensile strength 20 tons per square inch, with an elonga- 
tion of not less than 20 per cent. In the high tensile 
brass, two grades of which are specified, the copper content 
is required to be between 54 and 62 per cent. The minimum 
tensile strength of the first grade is 30 tons per square 
inch, with a proof stress of 15 tons per square inch and a 
minimum elongation of 25 per cent. In the lower grade 
the minimum tensile strength is 35 tons per square inch, 
with a proof stress of 18 tons per square inch and a 
minimum elongation of 20 per cent. Tables giving the 
margins of manufacture for round, square and hexagon 
bars, whether extruded, rolled or drawn—after extrusion 
or rolling—are included as appendices to both specifica- 
tions. Specifications covering naval brass bars and 
sections are in preparation. 

Copies of these new publications can be obtained from 
the B.E.S.A., Publications Department, 28, Victoria- 
street, Londor, 8S.W. 1, price Is. 2d. each post free. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Midsummer Quarterly Meeting. 


THE midsummer quarterly meeting of the 
Midland iron trade was held in Birmingham 6n Thursday. 
This gathering is never of the same importance from a 
business point of view as the other three meetings of the 
year, the next three months being usually a quiet period 
for trade generally, but possibly never has it produced 
so little business as on this occasion. The attendance was 
nothing like as large as usual, though it was fairly repre- 
sentative of the various districts, including South Wales. 
Buyers were in the majority to-day, producers having 
little or nothing to offer at the moment and not being in a 
position to say when they will be likely to resume opera- 
tions at their mills and furnaces. Merchants who had 
job lots of iron and steel to dispose of found no difficulty 
in unburdening themselves of the whole of their stocks at 
profitable figures. Those dealing in continental :naterials 
were kept busy attending to inquiries and booking business 
for early delivery into the Black Country of raw material 
wanted to keep the local re-rolling mills and other con- 
suming works going. Constructional engineers are re- 
ported to have booked up very considerable quantities of 
Belgian joists. To-day’s meeting, to some extent, indi- 
cated the severity of the stringency of fuel and raw 
material, which has developed with the prolongation of 
the dispute in the coalfields, but it also made plain the 
fact that substantial work will be available when iron and 
steel and manufacturers’ plants ate once again in opera- 
tion. 


Steel. 


Business in steel continues, and it was remarked 
at the quarterly meeting that in spite of the fact that prac- 
tically all the large steel works are out of action, supplies 
of most classes of material continue to find their way on to 
the market. There were many eager buyers, and they were 
prepared to concede a few shillings more than last week's 
prices if they could have early deliveries. Constructional 
engineers, who make the biggest demands upon available 
supplies at the moment, are receiving numerous inquiries 
for new work, and they report that building work is pro- 
ceeding wonderfully well, Sut admit that that is largely 





due to their ability to get ample supplies of Belgian joists, 
&c. The amount of constructional work coming forward 
is sufficient to ensure very good order books when the 
steel works recommence. Limited quantities of steel 
strip, small bars and structural material were marketed 
to-day, and business was done on the increased basis rates 
countenanced by the Steel Manufacturers’ Association. 
Sales of tube strip were made by a South Wales house at 
£8 10s. A Shropshire re-rolling plant has restarted after 
a fortnight’s intermission, and was ready to accept orders 
for sections for early delivery at a premium of about 15s. It 
is only in rare cases that steel is fought for delivery after 
the present trouble is over. Native producers of billets 
and sheet bars are off the market. Whatever stocks they 
have are for the most part committed. Many steel works 
have utilised the present situation to get rid of thousands 
of tons of various odd sizes, made to serve by cutting and 
other forms of manipulation. A few re-rolling mills are 
at work in this district, mainly through the utilisation of 
large quantities of inferior fuel recovered from mounds, 
supplemented in some cases by consignments from the pits 
at work and from the fairly large quantities of fuel ob- 
tainable from outcrop seams. Midland importing mer- 
chants are making an excellent harvest. Many thou- 
sands of tons of iron and steel have been booked since the 
coal stoppage, and the tonnages would be much larger 
if re-rolling mills and other users of semi-finished steel 
could obtain the necessary fuel. Continental steel prices 
have only changed slightly, and Belgian billets can still 
be bought for £5 5s. delivered, substantially the pre-strike 
figure. Large quantities of foreign sheet bars are being 
shipped from continental ports to the order of Birmingham 
merchants, and substantial orders for tin-plates have 
been diverted to the Continent and America. 


Raw Iron. 


At yesterday's quarterly meeting it was generally 
reported that British-made pig iron was extremely diffi- 
eult to obtain, stocks rapidly approaching exhaustion. 
Prices of Cleveland No. 3 pig iron, of which some stocks 
are still available, are steadily rising, and the use of this 
material by founders adds considerably to the cost of 
production. Indeed, most Midland consumers refuse to 
do business, saying that at £5 per ton delivered here, it 
is too costly to permit of their using it. Cleveland No. 1 
and No. 4 were also obtainable in small tonnages at pro- 
portionate rates. Close iron, such as would ordinarily 
go to the forges, was offered to-day for foundry mixtures. 
As much as £3 18s. to £3 19s. at furnaces was paid for 
it. Although a week ago it was reported that all the 
Derbyshire foundry numbers had been cleared out, No. 3 
is still being sold through selected channels, though it is 
not being offered on the open market. A remarkable 
exception to the price advances is East Coast hematite 
iron, which can still be bought at about £3 18s. at furnaces 
for mixed numbers. Rather large stocks of this material 
were held when the pits closed. Serious as the position is, 
it would be even more serious were not supplies available 
from the Continent. Foundries can get Belgian material 
delivered at from £4 4s. 6d. to £4 10s. Needless to’ say, 
continental pig iron is coming into South Staffordshire 
in larger quantities. Rather heavy bookings are reported 
to have made been with founders in this district at £4 10s. 
delivered, about the price of Derbyshire iron when the 
stoppage commenced. It is described as being of a satis- 
factory quality, though that has to be tested. 


Staffordshire Bar Iron. 


The position in the Staffordshire finished iron 
industry is unchanged. Production has ceased and stocks 
are exhausted. Buyers on ‘Change to-day found little 
finished iron of any make to be had. In Lancashire stocks 
are not quite exhausted, and in some districts more favour- 
ably situated as regards fuel than the South Staffordshire, 
forges are still producing. In view of the increasing cost of 
production, sellers require special prices. Lancashire Crown 
bars were to-day quoted £12 10s. Ironmasters in South 
Staffordshire who have taken up the re-rolling of steel are 
finding the position very difficult. A fortnight ago local 
rolling mills were not operating at all, but last week some 
continental billets came to hand, and there was a fairly 
strong resumption. The fuel available, however, does not 
give anything like the vield of the normal supplies. Output 
is for general work, for which the demand is rather keen, 
but efforts to obtain supplies for specification work cannot 
be met. There is a good call for wrought iron gas tube 
strip, and those who had supplies to offer had no difficulty 
at to-day’s meeting in getting a premium over the £12 10s., 
which was the recent ruling figure. 


Galvanised Sheets. 


Several galvanised sheet mills are at work in 
Staffordshire and Lancashire, and some of them, which are 
able to undertake prompt execution of orders, have put 
up their quotations a further 10s. per ton, making the new 
selling figure for 24 gauge galvanised corrugateds £17 10s. 
per ton f.o.b. for export and at works for home con- 
sumption. 


Works Continue Active. 


The supply of coal in the Midlands tends to 
increase, and this district seems to have more pits at work 
than any other area. Coke appears to be fairly available 
for ordinary engineering requirements, and some of the 
blast-furnaces have been willing to sell their small stocks 
of furnace fuel, while the supply of gas coke is compara- 
tively unrestricted. Work is still proceeding at many of 
the factories, though in some cases short time is necessary. 
Apart from minor adaptations, the big rolling stock estab- 
lishments in Birmingham and the Black Country continue 
in steady operation, but the position causes uneasiness 
as regards both fuel and raw materials. Foundries are 
still getting reinforcements of coke and pig iron. Castings 
are being produced, in many instances from intractable 
material. Tube works continue active and edge tool 
establishments are putting in about three days per week. 
The motor engineering shops are still turning out cars 
and are making every effort to assist the foundries, so that 
castings may be forthcoming as required. 





Mining Situation. 


There has been very little change in the coal- 
mining situation in this area on the week, at any rate so 
far as the actual getting of coal is concerned. Colliery 
owners in the Midlands have this week posted notices 
defining the terms upon which the collieries are open for a 
resumption of work. There is the stipulation in each 
district that the working day should be of eight hours 
instead of seven, and everywhere, except in Warwickshire, 
where a higher wage is offered, the wages rates promised 
are at the level existing in April. In Warwickshire the 
colliery employees are invited to resume work at wages 
rates which in the case of stallmen represent an increase 
of 7d. per shift. Pre-stoppage rates are offered in the 
Cannock Chase areas. It is pointed out to Black Country 
miners that with an eight hours’ day, the tendency will be 
for wages to improve, consequent upon an increase in 
output. Up to the time of writing, there has been prac- 
tically no response on the part of Warwickshire miners 
to return to work on the new terms. About twenty extra 
men have resumed at one pit, but at others the men still 
remain out, with the exception of Arley Colliery, where 
over 400 are working, and Pooley Hall, where a full com- 
plement is working. These collieries have, however, been 
in operation for several weeks past. Leaders of the War- 
wickshire Miners’ Association addressed meetings in 
various parts of the coalfield on Sunday lest, and advised 
the men to have nothing to do with the new offer. 


Prospects of Reopening Ironworks. 


As the result of the resumption of work by a 
number of the miners engaged at the Coombe Wood 
Colliery, Hales Owen, belonging to N. Hingley and Son, it 
is hoped that a portion of the company’s ironworks at 
Dudley and Old Hill, which have been closed since the coal 
stoppage commenced, will be restarted. Normally, 
between 300 and 400 men are employed at the pit. The 
bulk of the fuel produced is utilised in carrying on the 
firm's ironworks. The miners who have returned are to 
work an eight-hour day on condition that there shall be 
no reduction in the weekly earnings of any class of worker, 
that being guaranteed for twelve months. In the event of 
a national or district settlement within the year, the men 
will have the option of accepting the decision or con- 
tinuing under the guarantee for the completion of twelve 
months. 


Obituary. 


The death has taken place at the age of sixty- 
nine years, of Mr. R. H. Krause, who for a long period prior 
to the war was connected with Stewarts and Lloyds, Ltd., 
at Coombs Wood Tube Works, Hales Owen, where he held 
the position of director. Soon after the outbreak of war 
Mr. Krause took control of the firm's works at Glasgow, 
and rendered great service in increasing the production of 
shells. His familiar figure will be much missed in Midland 
industrial circles. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
General Conditions. 


THE position continues to grow steadily worse 
for many of the iron and steel using industries, primarily 
because of the acute coal scarcity and because also of the 
continued difficulty in getting hold of supplies of the other 
equally essential raw materials. This week some firms 
which have hitherto not been very seriously affected by 
the prevailing conditions have had to submit to the inevit- 
able closing down of works or reduction of operations. 
One of the large textile machinery firms in the area has 
thus been obliged to stop about one-third of its men, and 
further stoppages will have to be made in the near future 
unless there is a change in the situation. Belgian, Silesian 
and Westphalian coal continues to come into the district, 
but as the cost of this fuel is high, and the —— in some 
cases very indifferent, a good many people are not too 
anxious to use it. 


Textile Machinery for Russia. 


Last year important Russian contracts for textile 
machinery were placed with Lancashire firms, and a 
certain amount of perturbation has been caused within 
the past few days by a Berlin report that negotiations 
between these firms and the Russian Textile Syndicate had 
been broken off, and that the latter had decided to place 
all orders in Germany. So far, however, from attaching 
any great importance to this report, Lancashire textile 
machinists, about half a dozen of whom shared contracts 
of an aggregate value of about £3,000,000 placed in the 
second half of last year, are confident that further big 
orders will be received from Russia before those already 
in hand are completed. The financial arrangements 
entered into at the time the existing contracts were placed 
here are said to be working satisfactorily, and within the 
last week a further shipment of machinery direct from 
Manchester has been mace. 


Non-ferrous Metals. 


The same factors that have helped to give a firmer 
tone to the tin market during the past four weeks, after a 
spell of weakness, have continued to operate, with the 
result that values both for cash and forward metal remain 
steady. In view of the statistical position now disclosed 
for the end of the month, it is not improbable that a further 
appreciation will take place, for at 15,500 tons the visible 
supply shows a reduction of nearly 2200 tons. Buying for 
home consumption is naturally at a reduced level, but 
with a fair business on American and continental account, 
sellers are inclined to hold firm. In the copper market 
the demand has been rather quiet, but although there is 
an easy tendency, values show little alteration on balance. 
A bearish factor has been the postponement for a month 
of the start of the functioning of the Copper Export Asso- 
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ciation, the formation of which in the United States has 
created a good deal of lively interest on this side during 
the last month or two. A few weeks ago it was reported 
that a start would be made at the end of June, and the 
postponement, the cause of which is the subject of much 
speculation, has had a somewhat depressing influence on 
the market. In neither spelter nor lead has buying been 
of much consequence, but in spite of this both metals 
have held their ground. 


Iron. 


Dull conditions continue to characterise the pig 
iron trade, and the market is now in danger of being de- 
prived of the one element of interest that has been pro- 
vided lately by the steady, almost day-to-day advance 
in prices. It is now possible to state with a good deal more 
certainty than hitherto that supplies of Derbyshire, Staf- 
fordshire and Lincolnshire irons are exhausted, for even 
the small parcels that have so mysteriously but persistently 
found their way into sellers’ hands appear to have come 
to an end ; up to the time of writing I have not heard of 
anything being offered this week. In my last letter I 
referred to the steady but comparatively moderate rise 
that had taken place in the price of Scottish foundry pig 
iron; but I am afraid I spoke rather too soon, for in the 
closing days of the week a distinct change had come over 
the market, 100s. to 102s. 6d. per ton, delivered Man- 
chester or equal distance, being asked for parcels out of 
stock, with no very free offers even at those figures. For 
delivery after the coal stoppage about 97s. was being asked 
for this iron. The price position still operates to-day, 
but it is doubtful whether much could be bought. West 
Coast hematite is offered at 93s. to 94s. per ton, delivered, 
and 4 to 5 per cent. silicon iron at about 98s. There 
is little apparent anxiety on the part of users to buy just 
now, and it is probable that most of them have sufficient 
stocks available to satisfy their immediate requirements 
at allevents. Lancashire Crown bars are quiet at £11 10s. 
per ton, delivered Manchester, and second quality bars at 
£10 5s. 


Steel. 


Although there are occasional reports of steel 
rolling mills restarting on imported fuel, these are only 
isolated cases. Now and again one hears of mills working 
for a day or two, but, generally speaking, the position re- 
mains unchanged from what it ha8 been since the beginning 
of May, production of any consequence being at a stand- 
still. Steel joists and section material are still quoted 
at the minimum price of £7 7s. 6d. per ton, and ship-plates 
at £8 2s. 6d.; boiler-plates remain at £11 5s. to £11 10s. 
per ton, and bars at about £8 10s., including delivery in 
each instance. Inquiry continues good, but some makers 
still decline to book new forward business until something 
definite is known as to future production costs, most: of 
them being in a position to adopt that attitude in view of 
the state of their order books. Whilst a good deal of 
constructional work is held up local engineers, by com- 
bining all possible sources, have been enabled to secure 
sufficient material to carry on with some of their more 
urgent contracts. Deliveries of continental materials 
are being further interfered with by the strike at Antwerp 
Docks. Whilst the current demand is fair and the price 
position nominally steady and unchanged from last week, 
there is some uncertainty as to the future trend of values, 
the exchange factor being a potent one. Continental 
joists and sections are on offer at £5 12s. 6d. to £5 17s. 6d. 
per ton respectively, delivered into this area, for cash 
against shipping documents, with sheet bars at £5 7s. 6d., 
Siemens’ plates at £6 7s. 6d., and ordinary plates at 
£5 17s. 6d. to £6. English galvanised sheets are firm 
at from £16 10s. to £16 15s. per ton, f.o.b., according to 
delivery, but the demand from the South American and 
Eastern markets is rather slow just now. 


Scrap. 


There is still very little being done in the non- 
ferrous metals, but prices are about maintained at £53 
per ton for scrap gun-metal, £84 to £85 for cast aluminium 
scrap, £60 for heavy copper, £50 for braziery copper, £24 
for zinc, and £29 for lead, for graded qualities delivered to 
consumers’ works. 


BaRROW-IN- FURNESS. 


Hematites. 


There is still complete idleness in the whole of 
North Lancashire and Sunderland with regard to iron 
production. There is no inclination to do business on the 
part of buyers having in mind the continued unsettled 
condition of things. What little business has been done 
of late has been in odd lots from store to ironfounders, 
but their wants are limited. Fair orders are held at works 
and smelters are closely watching events in the coal 
trouble. 


Iron Ore. 


There is no local demand for iron ore, and most 
of the mines are closed down. Ore, however, is still being 
raised at Roan Head in the Furness district and at Hod- 
barrow in South Cumberland.- The outside trade is small. 
No foreign ores are coming in. 


Steel. 


Idleness continues in the steel trade at both 
centres, Barrow and Workington, and business is at a 
standstill in rails, &c. Last week the hoop mills at Barrow 
were idle on account of a shortage of steel billets, but sup- 
plies have been landed at the Barrow Docks from the 
Continent, and the mills are again busily employed. 


Shipbuilding and Engineering. 


Activity is maintained in the shipbuilding and 
engineering trades. Importations have been made of 
continental coal. 





SHEFFIELD. 
(From our own Correspondent.) 
Steel Business Declining. 


ALTHOUGH the coal strike has not reduced the posi- 
tion of the Sheffield steel trade to one of acute difficulty, such 
as might have been expected, its effects are becoming more 
and more pronounced, and business is declining. As pre- 
viously explained, there has been practically no produc- 
tion of open-hearth steel since the beginning of the strike, 
and the great works at Templeborough, Stocksbridge and 
Parkgate are almost at a standstill. A fair amount of 
work has, however, been carried on in the manufacturing 
and lighter departments, and those branches are still in a 
position to carry on operations, as large quantities of out- 
crop coal are available, together with gas and electric 
power. In this respect, however, Sheffield is more for- 
tunate than other districts, and it is finding that its cus- 
tomers in various parts of the country are unable to 
continue operations, and are therefore less in need of 
Sheffield products. Many engineering plants in the West 
Riding of Yorkshire, and also in Lancashire, have had to 
stop because of the reduction of the public gas and electric 
services. The same is true, to a greater or less extent, of 
other parts of the country, and the result is that the demand 
for Sheffield lighter steel material and tools is falling. 
There was a sharp drop last week. A number of firms, 
which have been moderately busy since the strike began, 
report an alarming decline in orders, together with a great 
searcity of inquiries. 


A Serious Position. 

Confidence in the ability of our iron and steel 
trades to recover from the damage done to them by the 
strike is still widely felt, but it is urged that, in order to 
save the situation, an early settlement is necessary. At 
present, the position is threatening to become critical. 
The production of railway steel is practically suspended, 
owing to the large quantities of coal which it consumes. 
The foundries are in a comparatively good position, as 
they still have coke on hand or available. Little is being 
done, however, in the melting of the best tool steels, as 
the special hard coke essential for the process cannot be 
secured. There is somé melting of stainless and several 
other classes of steel by firms which possess electric fur- 
naces, but the tonnages produced are relatively very 
small. There has been a falling off in trade in steel and 
tools for the implement industry. The demand for the rare 
metals used for alloying the best special steels has dwindled 
almost to nothing. A rather sharp decline is reported in 
the values of tungsten. The present quotation of ferro- 
tungsten is only Is. 53d. per Ib, and even that might not 
be insisted upon for a firm order. 


Orders for Railway Stock. 


As I write, the news is just to hand that the 
London and North-Eastern Railway Company has placed 
targe orders for railway coaches for use on the main lines, no 
fewer than 249 of which vehicles are to be built by various 
firms in the country. The total value of the order is in 
the neighbourhood of £750,000. Full details as to the 
allotment of the work are not yet available, but it is 
gratifying to know that one of the successful firms is that 
of Cravens, Ltd., of Darnall, Sheffield, which has received 
an order for fifty of the coaches, its tender amounting 
to £140,250. There are many inquiries for railway material 
for India, where the construction programme this year 
is greatly in excess of last year’s. At one time there was a 
prospect of a very considerable share of this business 
coming to Sheffield, but now it is feared that the city's 
share may be detrimentally affected by the fuel shortage. 
Belgian firms are making great efforts to secure the trade, 
and, as deliveries can be guaranteed by them as well as 
by other continental makers, their tenders are likely to 
command attention. At the same time, it is understood 
that continental prices are tending upwards. 


Cutlery and Plate. 


There is no lifting of the cloud of depression 
which has enveloped the cutlery and plate trades for a 
considerable time. All the principal lines—stainless 
knives, spoons and forks, and hollow-ware—are seriously 
affected. The demands of the distributing buyers, in- 
eluding the large stores, are very meagre, while at the 
moment there are none of those important hotel contracts 
which are such valuable feeders of the trade. It is an- 
nounced that the British Oneida Community, Ltd., 
intends at its new works at Walkley, Sheffield, to manu- 
facture electro-plated spoons and forks. It does not pro- 
pose to engage in the cutlery trade. 


Colliery Combination. 


The suggestion of the Coal Commission that 
colliery companies might advantageously combine their 
interests, seems likely to bear fruit in South Yorkshire. 
There is already one example in operation, in the Doncaster 
Collieries Assdciation, and now Lord Aberconway, chair- 
man of the Dinnington Main Coal Company and of John 
Brown and Co., announces that a similar step is con- 
templated by about eight of the most important collieries 
in South Yorkshire, which have a very large output. They 
are discussing, first, the question of a gas coal selling com- 
bination for the purpose of regulating output and prices ; 
and, secondly, a financial amalgamation in the nature of 
a holding company, in order to facilitate finance, regulate 
output, avoid unnecessary competition, and co-ordinate 
selling prices. The scheme, he explains, will mean the 
pooling of wagons and of a number of other things, all of 
which help towards economic production. 


New Research Laboratories. 


The facilities for research possessed by the Uni- 
versity of Sheffield have been increased to a notable 
extent by the provision and equipment of two new labo- 
ratories, the formal opening of which was part of the 
coming-of-age celebration at the University last wéek. 
They are both intended principally for research by post- 








graduate students. 


Fuel from Refuse. 


I referred in a letter a few weeks ago to the success 
of the cleansing department of Sheffield Corporation in 
putting on the market briquettes made from refuse, to 
meet the present shortage of ordinary fuel. The cleansing 
superintendent, in his report for June, states that there is 
a brisk demand for the fuel products of the department. 
Since May Ist last, 1017 tons of cinders and 462 tons of 
briquettes have been sold. The department has also been 
able to maintain the full services of the public baths with- 
out difficulty, and without the use of any fuel other than 
that obtained from the disposal works. The demand for 
briquetted fuel is at present so great that the entire output 
of the plant is being disposed of, and it is hoped that the 
experience gained by users will result in a permanent 
demand for this class of fuel. 


Sheffield Tramway Contracts. 


The Sheffield Corporation Tramways Committee 
recommends the acceptance of the following tenders for 
work at the Tenter-street depdét :—Excavation, Messrs. 
Wellerman Brothers, Ltd., £15,507 10s.; reinforeed concrete 
work, T. Wilkinson and Son, Ltd., £18,467. The Committee 
recently had a tramcar equipped with stainless steel 
fittings, as an experiment, and it now proposes to pur- 
chase ten further sets at the price of £96 18s. 6d. per set. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Curious Effects of Industrial Strife. 


A BIG upward leap in the volume of iron and steel 
exports from the Cleveland district during June provides 
a curious trade anomaly. There were actually shipped 
abroad during June nearly 19,000 tons more pig iron and 
over 9000 tons more manufactured iron and steel than 
in the preceding month, and the aggregate coastwise and 
foreign shipments totalled 67,877 tons, as compared with 
33,429 tons. These aro indisputable facts, yet the truth 
is that the coal stoppage has killed the iron and steel trade, 
and whiisi, on the one hand, the rapid rise in prices has been 
due to famine conditions, the heavy June shipments are 
due to the fact that deliveries which should have been 
made in May were held up owing to the dockers’ strike 
on the Tees. That obstacle being overcome, manufac- 
turers hastened to discharge their obligations, but it has 
only been done by denuding themselves of stocks. It 
is generally believed that there will be plenty of work for 
producers when the coal trouble is settled—at least for a 
time—but there are grave fears that some of the overseas 
markets will not be easily recaptured, and, in any case, 
all that the manufacturers can do at present is to wait 
and hope for an early settlement of the industrial trouble. 
Of the total of 23,640 tons of pig iron exported last month, 
18,350 tons went to foreign destinations, and 5290 tons 
to coastwise ports. America was the largest foreign 
customer with 6625 tons, Italy received 3710 tons, Canada, 
2011 tons; Belgium, 1162 tons; Denmark, 1150 tons ; 
and Germany, 1090 tons. The exports of manufactured 
iron and steel totalled 44,237 tons, of which 35,496 tons 
went to foreign destinations, and 8741 tons coastwise. 
India received 8820 tons, Argentine, 7203 tons: Natal, 
3600 tons ; Australia, 1880 tons ; Poland, 1452 tons ; Straits 
Settlements, 1300 tons ; and the Gold Coast, 1067 tons. 


Iron and Steel Imports. 


The effect of foreign competition in the iron and 
steel trades is reflected in the statistics presented at this 
week's meeting of the Tees Conservancy Commissioners, 
showing the imports to the river Tees for the past eight 
months. The grand total of all descriptions of material 
imported was 133,799 tons, as compared with 115,369 
tons in the corresponding period of 1924-25, and 47,944 
tons in the pre-war period of 1913-14. Pig iron brought 
in to the end of June last totalled 38,670 tons, as against 
7536 tons a year ago, and 218 tons in 1913-14. Crude 
sheet bars, billets, slabs and blooms imported in the last 
eight months reached 84,092 tons, as compared with 90,950 
tons a year ago, and 30,307 tons in the pre-war period, 
while the imports of plates, bars, angles, rails, joists, &c., 
totalled 11,037 tons, as against 16,883 tons in 1924—25, 
and 17,419 tons in 1913-14. The imports last month 
totalled 11,394 tons, including all descriptions of material, 
as compared with 14,193 tons in June, 1924, and 5225 tons 
in June, 1913-14. 


Cleveland Iron Trade. 


Continental competitors are taking full advantage 
of the unfortunate situation that has been created in the 
iron trade by the coal stoppage. Foreign iron is now 
being bought in large quantities by English consumers. 
There are still plenty of buyers in the Cleveland market, 
but pig iron supplies are quite insufficient to meet the 
requirements of consumers, and all that sellers can do is 
to dole out small parcels amongst old customers. Much 
complaint is heard that upward movement in values has 
been in nothing like proportion to the increase in cost of 
output, with the result that current quotations are 
altogether unremunerative. No. 1 Cleveland pig iron 
is quoted at 86s. 6d. ; No. 3 G.M.B., 84s ; No. 4 foundry, 
83s.; and No. 4 forge, 82s. These prices are for home 
consumption, 6d. per ton more being asked for export 
iron. 


Hematite Pig Iron. 


There are still four blast-furnaces producing 
hematite on the North-East Coast, and makers have small 
stocks, so that there is no difficulty in meeting orders for this 
class of iron, which is being used in preference to foundry 
iron wherever possible, as it is relatively cheaper at 79s. 
per ton for mixed numbers and 79s. 6d. for No. 1 quality. 


Blast-furnacemen’s Wages Advanced. 


The ascertainment for the past quarter issued 
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brough on Wednesday certifies that the average net selling 
price of No. 3 Cleveland pig iron was 68s. 9.45d. per ton, 
an increase of 2s. 10-87d. per ton as compared with the 
realised price for the preceding quarter. Under the arrange- 
ment come to with the men’s representatives on Monday 
last, the ascertainment means an advance in blast-furnace- 
men’s wages of 3 per cent. This will raise the wages from 
8-75 per cent. above the standard to 11-75 per cent. above 
the standard. The advance takes effect from July 4th. 


Ironmaking Materials. 


Best Rubio ore is nominally 21s. 6d. per ton, but 
there is no market for any class of ore. Fifty shillings 
per ton is named as the delivered price of blast-furnace 
coke. 


Manufactured Iron and Steel. 


Conditions in the manufactured and 
trade do not permit of much business being put through. 
Demand for semi-finished material shows some falling off, 
but it continues sufficient to absorb supplies which are 
chiefly from abroad. German competitors are stated to 
have gathered considerable orders for shipbuilding material 
and contracts for other descriptions of steel for India 
a fair proportion of which would probably have been placed 
in this district—-have gone to France and Belgium. The 
sheet mills are still working, and sellers are quoting for 
forward delivery £16 10s. per ton for galvanised corrugated 
sheets, 24-gauge, and £11 5s. for black sheets. Buyers 
requiting prompt delivery from stock have to pay about 
10s. per ton more than the foregoing prices. 


The Coal Trade. 


There is no item of interest in the Northern coal 
trade. The outlook still remains very disappointing, and 
while there are hopes that under the Eight Hours’ Bill the 
men will return to work, there is great curiosity as to the 
terms the owners will be able to offer under the keen com- 
petition in foreign markets of foreign coal, and until these 
terms are known operators cannot form any definite idea 
as to the effect on the miners. The general feeling is that 
with the increased working time only a moderate reduction 
in wages will be required, but it is not expected that a 
decision will be reached by the owners until the end of 
this week. Meantime, of course, all forward business is 
at a standstill, and the continental requirements for the 
second half of this year are being rapidly filched from the 
Northern suppliers. The coke trade for home consumption 
is active, and under heavy general demand stocks are being 
rapidly depleted, but, as export is prohibited, home prices 
are unchanged. 


iron steel 








SCOTLAND. 
(From our own Correspondent.) 


Little Change. 


Tar possibility of an early resumption of work 
in the coal trade has caused a better feeling generally, 
though, of course, it remains to be seen whether or not 
such feeling will be justified. Meanwhile, the holiday 
season is almost due, and the only immediate effect would 
be a shortening of what in many instances would be an 
unusually long vacation. 


Coalowners’ Terms. 


In anticipation of the passing of the Coal Mines 
Bill, the Scottish coalowners have already posted notices 
embodying the new terms of employment, which are as 
follows From the date when work resumed until 
September 30th, 1926, wages will be payable on a per- 
centage of 133-33 above the 1888 basis—-this being opera 
tive prior to the stoppage—subject to an adjustment of 
tonnage and other pieceworkers’ rates by a percentage 
corresponding to the addition made to rates when hours 
of work were reduced by statute from eight to seven. 
During October wages will be paid on the basis of an ascer- 
tainment for Scotland for the period from the termination 
of the stoppage till August 31st, allocating to wages 87 per 
cent. of the surplus after deducting from the proceeds of 
the sale of coal costs other than wages, subsistence allow- 
ances and additions, but during October and for such period 
thereafter as may be arranged the district minimum per- 
centage shall not fall below 110 per cent. above the 1888 
basis, this being the minimum percentage in operation 
from 1921 to 1924. In the case of day wage workers, whose 
wages in April last included subsistence allowances and 
additions, these allowances and additions will be payable 
until September 30th, 1926. During October, 1926, the 
wages and allowances of such workers will be subject to 
readjustment having regard to such percentage altera- 
tions as may be made as the result of the ascertainment. 
This means a nominal wage in Lanarkshire of 9s. 4d. per 
shift. In Scotland for many years all wages negotiations 
have been settled with the 1888 standard—4s. per day 
as the basis. The above terms are offered and the collieries 
will be open for such men as may be required on the under- 
standing that the hours below ground are increased by 
one hour per shift and that the surface workers work a 
normal week of forty-nine hours. 


Steel and Iron. 


The depressing influence of the coal strike is still 
most apparent in all departments of the steel and iron 
trades. As stocks of fuel gave out, works were forced to 
close down, until to-day few large concerns are in operation, 
unless on a most restricted basis. With supplies scarce 
ship plates and sections remain firm in price, with boiler 
plates still at the fixed figure of £11 per ton, home or 
export. Black and galvanised steel sheets are in good 
demand at steady prices. Few bar iron works are now in 
operation, and of these a big percentage are engaged almost 
wholly on the production of re-rolled steel, which com- 
mands a good price when delivery is guaranteed. 


Pig Iron. 


All the pig iron furnaces are now inactive, the 
last two in operation having been blown out last week-end. 


is 








All grades are now very scarce, and foundry qualities 
especially are firming up. 


Coal. 


There has been no change in the coal trade during 
the past week. Owing to the impossibility of securing 
home fuel, the market continues inactive. Foreign coal 
still arrives in good bulk, but ordinary consumers are not 
buying, and the bulk of this fuel is disposed of to general 
utility concerns. The demand for house coal has increased, 
owing to the advent of colder weather, but supplies can 
still be purchased from ordinary retailers at from 3s. 1d. 
to 3s. 9d. per ewt. bag, according to district. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Outlook. 


Tre coal trade situation has advanced another 
stage. The South Wales coalowners met on Monday and 
unanimously upon the terms to be offered the 
miners for an eight-hour day. These terms and conditions 
were immediately posted up at the pitheads, and a letter 
bearing on the subject was also sent to the secretary of 
the South Wales Miners’ Federation, stating that repre- 
sentatives of the Coalowners’ Association would be pleased 
to meet representatives of the workmen, with a view to 
an agreement entered into. At the of 
writing, no reply has been received from the men’s organi- 
sation, but judging from the expressions of opinion by 
individual miners’ leaders, it is scarcely likely that the 
Miners’ Federation will accept the invitation. The terms 
offered by the coalowners are strongly criticised, and are 
declared to be impossible of acceptance. Hopes are 
entertained that some of the miners will be encouraged to 
drift back to work. This may be the case in other coal- 
fields, but the view is pretty general that South Wales 
will be the last place to see work resumed. In any event, 
it is regarded as pretty certain that there is small chance 
of any work being seen in this coalfield this month. 


agreed 


being moment 


LATER. 
the general secretary of the 
South Wales Miners’ Federation, has sent a letter to the 
secretary of the Coalowners’ Association stating that, 
having regard to the national consideration of these 
matters, he is unable, on behalf of the workmen's repre- 
sentatives, to make any arrangements for any joint meet- 
ing, as suggested. This not the first time that the 
miners’ leaders have declined an invitation to meet the 
owners’ representatives in order to discuss conditions of 
employment and wages. 


Mr. T. Richards, 


is 


Owners’ Terms. 


The conditions offered by the coalowners are 
better than was anticipated. The wages to be paid during 
the months of July, August and September are to be the 
1915 standard base rates plus 42-22 per cent., together 
with such allowances as will give a subsistence wage of 
8s. O}d. to married and single workmen under the con- 
ditions operating in April last. The percentage for the 
month of October shall be based upon the ascertainments 
of the proceeds of the industry in this district for the 
months of July and August, and thereafter as may be 
determined. The determination of the genera! wage rate 
after September shall be by audited results, subject to a 
minimum of 28 cent. on the 1915 standard rates. 
The proceeds of the industry are to be distributed in the 
ratio of 87 per cent. to wages and 13 per cent. to profits, 
after the deduction of costs other than wages, subject 
to providing for the recoupment of deficiencies. The 
advance of 14-2 per cent. given to pieceworkers when the 
working hours were reduced to seven is withdrawn, but 
the miners are to receive pre-stoppage privileges in respect 
of bonus turns, week-end payments and the provision of 
house coal. Double and overlapping shifts are to be worked 
when and where required by the owners, instead of as 
under the previous Conciliation Board agreement, where 
such can be mutually arranged. In their statement 
accompanying the offer of terms the coalowners state that 
with a view to ascertaining what the industry can pay 
under an eight-hour day, the owners have decided to offer 
for July, August and September the wage conditions pre- 
vailing in the industry before the present stoppage, other 
than the payment of the 14-2 per cent. increase granted 
to pieceworkers when the working hours were reduced from 
eight to seven. The financial condition of the trade does 
not justify this offer. In every month since June, 1924, 
there has been a trading loss, as certified by the joint 
accountants, the total loss having been the enormous sum 
of £6,700,000. So desperate had the position become that 
in the first three months of the present year, roughly 90 per 
cent. of the output was produced at a loss. The profit on 
the other 10 per cent. was realised exclusively on the sale 
of anthracite coal. The owners’ offer, therefore, implies 
that they will for three months be surrendering to their 
workmen, not only the whole of the proceeds of the 
industry, but an indefinite amount in excess of that sum. 
They are making this offer so as to allow a reasonable 
period in which to ascertain what will be the ability of 
the industry to pay wages under an eight-hour day. 


per 


Coal Supplies. 


The coal export trade being entirely at a stand- 
still, interest continues to be engaged mainly with the 
supply of imported fuel. Not only is coal unobtainable 
for export, but the supplies for home consumption are 
getting very reduced, and patent fuel makers are coming 
to the end of their tether as regards supplies of small and 
duff wherewith to make fuel. Up to date, it is calculated 
that well over 2,000,000 tons of American coals have been 
arranged for since the commencement of the stoppage, 
the bulk of which is destined for this country. Boats have 
now been chartered with cancelling date well towards 
the end of August, which means that supplies of American 
coal will be coming to this country in September. Con- 
tinental coals are being freely arranged, and there is a 
cargo of about 6000 tons now here on the ss. Joseph Magne 








discharging for the Great Western Railway Company, 
which undertaking also bought the cargo of about 3000 
tons of Welsh coals on the ss. Aysgarth, which had been 


detained since the commencement of the stoppage. One 
of the largest steel and tin-plate undertakings is also 
understood to have arranged for 10,000 tons of continental 
coals for discharge at Swansea. 


Coal Trimming Rates. 


The Shipping Federation having made an appli- 
cation for a reduction of 16% per cent. on the 1920 tariff, 
which if given effect would bring rates to 50 per cent. 
below the 1920 tariff, Cardiff and Penarth trimmers at a 
mass meeting instructed their executive committee to 
resist the application in any negotiations which may take 
place. 


Reduction in Trade. 


The Great Western Railway Company has 
issued statistics relating to the trade at the ports under 
its control in South Wales for the four weeks ending June 
13th last, which shows that importe and exports amounted 
during that period to 498,374 tons, which compares with 
2,810,705 tons for the four weeks ending April 18th last. 
The exports of coal and coke forthe four weeks ended 
June 13th were only 31,865 tons, whereas for the month 
ending April 18th the figure was 2,080,356 tons. 


Anthracite Miners Resume. 


Last week about thirty men resumed work at 
the Hook anthracite colliery, Haverfordwest, under an 
agreement under which the workmen are to be paid the 
pre-stoppage wages for a seven-hour day, but subject to 
an eight-hour day if the hours are extended throughout 
the coalfield. 


Miners’ Action. 


The miners in South Wales have been very quiet 
and orderly throughout the stoppage until Tuesday last, 
when a number of them marched to the Tylerstown pits 
of Messrs. D. Davis and Sons and insisted on raking out 
the boiler furnaces. Police came on the scene and pre- 
vented further action. The miners were under a wrong 
impression that small! coal was being produced and loaded 
on to trucks for sale. 








World Power Conference at Basle. 


At a meeting of the International Executive Committee 
of the World Power Conference, held in London last year, 
the President of the Swiss National Committee, Dr. E. 
Tissot, suggested that the first sectional meeting should 
be held at Basle in 1926, in connection with the Inter- 
national Exhibition for Inland Navigation and Utilisa 
tion of Hydraulic Power. The suggestion was accepted, 
and the following subjects were recommended for dis 
cussion :—(a) Utilisation of water power and inland 
navigation; (6) exchange of electrical energy between 
countries ; (c) the economic relation between electrical 
energy produced hydraulically and electrical energy 
produced thermally; (d) electricity in agriculture; (e) 
railway electrification. The Swiss National Committee 
was entrusted with the organisation and management of 
this Conference. 

In order to keep the number of reports within reasonable 
limits, the Swiss National Committee requested each 
country not to submit more than one report on each of 
the five subjects proposed, although each report could 
be the work of several authors. To increase the value of 
the discussion, the reports will be distributed before 
August Ist to all taking part in the Conference, each of 
whom will receive a summary of the contents in English, 
French and German. 

In addition, five general reporters have been nominated 
who will each prepare a general report cr digest of the 
individual reports submitted in the five classes, emphasis- 
ing those points the discussion of which is felt to be espe- 
cially desirable. The general reporters will also open the 
discussions by a short address. The following gentlemen 
have assumed the task of general reporters :— 

Dir. E. Pavot, Basle: Utilisation of hydraulic power 
and inland navigation. 

Professor J. Landry, Lausanne : 
energy between countries. 

Dr. A. Nizzola, Baden: The economic relation between 
electrical energy produced hydraulically and electrical 
energy produced thermally. 

Dir. F. Ringwald, Lucerne : Electricity in agriculture. 

Dr. E. Huber-Stockar, Zurich: Electrification 
railways. 

Up to the present, twenty-nine countries have agreed 
to take part in the Conference and sixty-five reports have 
been received. A complete list of the authors and titles 
of the reports, together with the conditions to be complied 
with, may be obtained through the secretary of the World 
Power Conference— address, World Power Conference, 
Basle. At the close of the Conference a full report, in- 
cluding the discussions, will be published. 

The opening meeting of the Conference will be held on 
Tuesday, August 3lst. Tuesday afternoon and Wednesday, 
September Ist, will be given over to the reports on utilisa- 
tion of hydraulic power and inland navigation. Thursday 
and Friday, September 2nd and 3rd, will be taken up with 
discussions on railway electrification and electricity in 
agriculture. 

On Saturday and Sunday, September 4th and 5th, a 
special train provided by the Swiss Federal Railways will 
take the party to the Gotthard to inspect the electrification 
works. Monday and Tuesday, September 6th and 7th, 
will be given up to the reports on hydro-electric and 
thermal power and the exchange of power between 
countries. The closing meeting will be held on Wednesday, 
September 8th. 

Following on the Conference a number of visits to 
industrial establishments have been arranged for Septem- 
ber 8th and 9th, and from the 10th to the 13th there will 
be two somewhat longer excursions which will enable the 
visitors to see something of the wonderful scenery of 
Switzerland. 


Exchange of electrical 
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Current Prices for Metals and Fuels. 


















































































(1) Delivered. 


(6) Home Prices—All delivered Glasgow Station. 


(2) Net Makers’ works. 








¢ Latest quotations available. 


(3) f.0.t. Makers’ works, approximate. 
Boiler Plates 10/- extra delivered England. 
coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 
sccording to analysis; open market 17/6 to 19/— at ovens, 





(a) Delivered Glaagow, 





(4) Delivered Sheffield. 


(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.0.b. 





(6) Delivered Sheffield. 





TRON ORE. STEEL (continued). FUELS. 
N.W. Coast— N.E, Coast— Home. Export. SCOTLAND. 
Native 18/6 to 21 /— rng ££ € £ s. d.| Lanarxsurme— (Prices nominal.) 
(1) Spanish 18/6 to 21/- Ship Plates via S he a0 - (f.0.b. Glasgow)--Steam .. 
(1) N. African 18/6 to 21/- Angles .. — - SS - ee 6 Ell - 
NE. Coast— Boiler e.. «a: «3.0 - ¥ i Splint 
Native = Joists * 710 0. - ta = Trebles 
Foreign (c.i.f. , 21/6 Heavy Rails 800. es ” ” Doubles 
Fish-plates 88 @: @ were - * - Singles .. 
— Channels BO & G ac... mm £9 to £95) Ayrsnrre— 
Hard Billets oe es. oe — (f.0.b. Ports)}—Steam 
PIG IRON Soft Billets BiB Brisinas - ae Sead 
Home. Export. | N.W. Coast— ” % Trebles 
£sd £ sd. Barrow— Firssures— a 
0) ieee — Heavy Rails .. ae ee ee aes (f.0.b. Methil or Burnt- 
Hematite. ' ” ¢ 44.6 rite Light Rails 8 5 Oto 810 0 island)—Steam 
ae Medias ul avy ee Ghee C8 Billets 8 0 0to10 10 OF Screened Navigation 
No. 3 Foundry 4 0 Oto4 2 0 MANCHESTER— Trebles 
: Bars (Round) 810 0. - Doubles 
N.E. Coast— h »» (others) 810 0. a Singles 
Hematite Mixed Nos. .. 319 0.. 319 0 Hoops (Best) .. 13 5 O 130 0 LorHians 
ei. Ae ss os oe ee ee 319 6 » (Soft Steel) 10 00. 915 0|  (f-0-b. Leith)—Best Steam 
Plates RC ie Ye Secondary Steam 
Con Lanes. Boil 1h lo 0 Teabies 
No. 1 466. 470 ” ( es. Boiler) .. ‘ — Doubles 
Silicious Iron .. 4 6 6 ‘7 0 Susrrmip— (Nominal : nonce on offer.) Singles Lo yA) Iw 
No. 3 G.M.B. .. 4'€# 4 4 6 Siemens Acid Billets ww 10 0. — TN f 
No. 4 Foundry 43 0 4 3 6 Bessemer Billets ul 60. — ENGLAND. 
No. 4 Forge 12 6 426 Hard Basic gi2 6. > \8) N.W. Coase— 
Mottled ©’ « } 420 Intermediate Basic 826. aa Steams. . 
White im, 6... 420 Soft Basic 615 0. a oem 
Hoops .. 2 00. _ joke 
MrLLape— Nominal : none on offer Soft Wire Rods 910 0. _ Heneneusantale 
(8) Staffs.— Dahle cot ** Best Steams .. 
All-mine (Cold Blast) .. 10 10 0... _ Small Rolled Bars 715 Oto 8 5 0 Second Steams .. 
North Staffs. Forge o« OOO. 4? Billets and Sheet Bars.. 6 2 6to 6 7 6 enna yg 
» Foundry... 4 7 @.. ° Sheets (20 W.G.) .. .. 11 10 Otol2 0 0 Housshold 
(8) Northampton— Galv. Sheets, f.o.b. L’pool 17 0 Oto1l7 10 0 Denesse— 
Foundry No. 3 oe Se OS OH O60 SF 0"' @ Angles so, co ce FT 9 Oto TRO © Best Gas 
»» Forge 216 Oto217 0 Joists vs Stent 6 Second. . 
Tees — ss ll a 2 a oe Reielh 
(3) Derbyshire— Bridge and Tank Plates 717 6to 8 2 6 Foundry Coke oo 
No. 3 Foundry _o, oo Be ae eee Boiler Plates -. ll O Otol! 15 O 
Forge ott kin sae a eae Sunvristp inland. 
a (Nominal 
(8) Lincolnshire— Best Hand-picked Branch 31/— to 34/- 
No, 3Foundry .. .. 3 8 0.. _ NON-FERROUS METALS. Barnsley Best Silkstone 28/— to 30/- 
No. 4 Forge i 35 6 = Swansza— Derbyshire Best Brights 26/— to 28/- 
Basic wet oe Tin-plates, L.C., 20 by 14 23/6 to 25/6 eo » House . 24/- to 25/- 
Block Tin (cash) 277 9 0 o + Large Nuts .. 17/- to 20/- 
(4) N.W. Coast— a (three months) 277 5 0 é Small 12/6 to 14/- 
N. Lancs. and Cum.— Copper (cash) : 57 2 6 Yorkshire Hards 17/- to 19/6 
4 8 6(a) _ » (three months) 5717 6 Derbyshire Hards 16/— to 19/- 
Hematite Mixed Nos. .. ‘ 12 0(b) - Spanish Lead (cash) wn 30 7 6 Rough Slacks 10/— to 12/6 
4 16 (ec) — on (three months) 30 7 6 Nutty Slacks 7/6 to 9/- 
Spelter (cash) - 33 17 6 Smalls .. 3/6to 6/- 
pti aati » —— 7éyesp einen » (three months). . 33 17 6 Blast-furnace Coke (Inland)* se — 
MANCHESTER— ” » (Export) .. f.0.b. 
MANUFACTURED IRON Copper, Best Selected Ingots 63 15 0 | Carnpirr— (9) SOUTH WALES. 
Home. Export. » Electrolytic . 6515 0 Steam Coals : (All prices nominal.) 
ie ye" » Strong Sheets .. 90 0 0 Best Smokeless Large 
ScoTrLanp— » Tubes (Basis Price) 0 1 Of Second _,, os 
Crown Bars ., .. .. 1 5 0. 1 0 0 BeassSubes (Basis Seize} © © mg Best Dry Large 
Best os a » Condenser ie Ordinary Dry Large . . 
Lead, English 32 12 6 Best Black Vein Large 
N.E. Coast— » Foreign 31.65 (0 Western Valley Large ‘ 
Common Bars os 'ow BE GO Oe — Spelter 3410 0 Best Eastern Valley —_ 
Ordinary o 
——- : ia Best Steam Smalls 
Cc rown Bars ee ° as' 28 10 0 es — FERRO ALLOYS. Ordinary bs 
Second Quality Bars o BD Ore ; . Washed Nuts : 
Hoops 140 0.. any [AB pete now nomteal.) No. 3 Rhondda Large 
Tungsten Metal Powder 1/11 per Ib. Smalls 
8. Yorxs.— Ferro Tungsten 1/6 per Ib. No. e in “pe 
Crown Bars 1210 0.. —_ Per Ton. Per Unit. = = ” — h tiie 
Best Bars 1310 0.. Ferro Chrome, 4 p.c. to 6 p.c. carbon .. £22 10 0 7/6 = 7 oa e 
Hoops 1410 0.. 7 J 6p.c.to8p.c. ,, .. £22 0 0 1/3 Peundy Coke (export) 
Senin xt a 8p.c.tol0p.c. ,, £20 15 0 6/6 een Gabe (export 
Crown Bars .. .. .. 11 & Otoll 10 0 » Specially Refined... Patent Fuel j 
Marked Bars (Staffs.) .. 14 0 0.. . - ~ Man. 3p. cesben S810 0 = 18/8 Pitwood (ex ship) 
Nut and Bolt Bars... 10 6 0to10 10 0 wom Tpe. os + = S40 0 =16¢- Swansea— 
Gas Tube Strip 1210 0.. - » s O°70p.e. carbon SO 0: ON Anthracite Coals : 
+» »» carbon free 1/54d. per Ib. Best Big Vein Large 
ts Metallic Chromium es 3/3 per Ib. Seconds ae 
Ferro Manganese (per ton) .. . £15 for home, Red Vein . 
STEEL. v7 £15 for export Machine-made Cobbles 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p.c. . £11 5 0 scale 5/— per Mets .. 
£ s. d, £ 8. d. 18 waar 0 scale 6 Beans .. 
(5) Scortanp— ~ “ _ 5 Pas od oe ST> Hees (ss is 
Boiler Plates .. 11 0 0. “i cial ’ 15 per ~ Breaker Duff 
Ship Plates, jin.andup.. 7 7 6. 700 Molybde q Ib Rubbly Culm 
= ” ybdenum o per Ib. Steam Coals : 
Sections .. - 712 6. 65 0 » Titanium (carbon ery . O/11 per Ib. ws 
Steel Sheets, satiads 3 igi. Nickel (per ton) _. £170 an ‘ 
to fin... > Be, Wise, - as --- Cobalt per .. 10/~ per Ib, ~ 
: , 19 1K ’ SNEED 00... ee . 04 
Sheets (Gal. Cor. 24 B.G.) — £16 15 Otefl7 15 0 Aluminium (per ton) . £112 Cargo Through ... 


(5) Glasgow, Lanarkshire and Ayreshire. 
(8) Except where otherwise indicated, 
* For blast-furnaces only, 17/—, with fluctuations 
(ce) Delivered Birmingham. 


Export. 
15/9 
16/6 

16/6 to 17/- 
15/9 
14/—to 14/6 
13/9 


16/9 
17/- to 17/6 
117/- 


12/6 to 14/9 
21/- 
14/— to 15/- 
14/- 
13/— to 13/6 


14/— to 14/3 
13/6 
14/6 to 14/9 
13/6 
13/6 


- No quotation 


16/- 

14/6 to 15/- 

8/-to 8/6 
13/— to 13/6 
20/;— to 22/- 
18/6 to 19/- 
15/— to 15/6 
20/- to 22/- 
18/— to 20/- 


none on offer.) 


16/- to 17/- 
26/- to 27/- 
24/6 to 25/6 
24/- to 25/- 
21/- to 22 
25/6 to 26/- 
24/6 to 25/- 
24/- to 25/- 
23/6 to 24/- 
17/- to 18/- 
16/- to 17/- 
19/- to 26/.. 
26/6 to 27/- 
18/- to 18/6 
24/- to 25/- 
20/- to 21/- 
15/- to 16/- 
40/- to 50/- 
25/- to 30/- 
22/~ to 24/- 
26/6 to 27/6 
39/— to 40/- 
32/6 to 35/- 
27/— to 29/- 
47/6 to 50/- 
47/6 to 50/~ 
42/6 to 44/- 
23/- to 25/~ 
7/6to 8/- 
12/6 to 13/6 
22/6 to 24/6 
20/- to 22/- 
11/- to 15/- 
16/6 to 17/6 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
The Trade Situation. 


AFTER so many hopes had been entertained of a 
possible recovery from the financial troublee the further 
heavy fall of the franc has destroyed what little confidence 
remained, and the future is regarded as extremely serious 
unless success attends the efforts now being made to redress 
the situation. What is meant by a collapse of the france 
is only now beginning to be realised. When credit favili- 
tiee are denied manufacturers, who find their resources 
diminished by the depreciation of capital values and are 
unable to fix selling prices upon an approximate estimate 
of future costs, it becomes extremely difficult to do business 
at all, and many firms are beginning to find themselves 
in @ precarious situation. It is now recognised that the 
situation generally can only be saved by drastic measures. 
No doubt they will be sufficiently drastic in the scheme 
now being prepared, but the popular point of view is that 
they must not include excessive taxation which, it 
believed, will not attain the same end as some system of 
economical and fiscal reform that will prevent money from 
leaving the country. In a general way, it is hoped to 
stabilise the franc by producing more and consuming lese, 
so that more will be available for export and less will be 
purchased abroad. There are to be restrictions of all 
kinds, particularly in the consumption of foreign products, 
and the exportation of home produce may be prohibited 
in all cases in which there is no surplus gsuppiy for home 
consumption, It is very doubtful whether stich a poicy 
will prove an effective remedy. Other countries are not 
likely to purchase French goods unless France takes some- 
thing in return. The only real groundwork for a scheme 
of this kind is to secure all the raw material required at 
home and in the colonies, That may be accomplished 
in time, but it cannot be included in any policy of urgent 
reconstruction. The importation of coal will almost cer- 
tainly be reduced to a minimum when the hydro-electric 
proposals are carried out, and there are great hopes of 
imported liquid fuels being replaced eventually by synthe- 
tical products. Extraordinary attention is being given 
to the colonies, which are to provide cotton, wool, grain 
and other produce. All this requires cime and a huge 
expenditure of capital, and while it cannot save the franc, 
it will have a vast influence upon the economic situation 
in the future. The French natural resources are so 
enormous that, if capitalised, there would be no need for 
financial worry, but finances must be put in order before 
those resources can be developed. The fact of France 
possessing such elements of industrial activity should 
enable the country to emerge from its present difficult 
position, but the methods of restriction by which it is 
proposed to attain that end are not likely to encourage 
trade and industry, that can only flourish when there is 
no interference with supply and demand. 


Is 


Colonia] Machinery. 


While preparations are being made for the holding 
of an international Colonial Exhibition in the Bois de 
Vincennes in Paris, the Colonial Institute at Marseilles 
has organised its annual exhibition of colonial products 
and is, at the same time, discussing questions relating to 
colonial development at a congress. Particular promin- 
ence is given at the exhibition to cotton ginning, oil press 
ing and other machinery, and this should interest British 
manufacturers, since the colonies are the only French 
markets in which they van hope, for the moment, to do 
any business. So far as concerns machinery for the pro- 
duction of vegetable oils it is probable that French makers 
can supply most of what is needed, but nearly all the 
machinery for cotton plantations has necessarily to be 
purchased abroad, and although the cotton growing in- 
dustry is only in a tentative stage, the results already 
obtained are so far encouraging that the demand for cotton 
machinery is likely to grow steadily in the future. 


Shipbuilding. 


The reports of the shipbuilding companies are 
nearly all unsatisfactory, and there are continued com- 
plaints of the seriousness of the depression which hangs 
over the industry. Nevertheless, the Chantiers Navals 
Frangais has secured some important orders from the 
French Marine and from abroad, and the Chantiers de 
la Loire has just launched, with great ceremony, one of 
the two submarines it has constructed for a foreign country. 
This submarine, has a displacement of 400 tons, a length 
of 55 m., and a width of 4-60 m. The Diesel engines with 
which it is equipped, are similar to those fitted to the 
French submarines of the Siréne type. 


Russian Trade Negotiations. 


For several months past a Soviet commercial and 
financial delegation has been in Paris negotiating an 
arrangement which the French had hoped would secure 
for them important advantages, notably in the way of 
supplying this country with oil under specially favourable 
conditions and in providing a market for French goods. 
The interminable discussions failed to give definite results, 
for while the Soviet delegates were extremely generous 
in their promises of orders in exchange for credits, they 
refused to meet the French on the question of the Russian 
debt. The hopes of securing important trade privileges 
in Russia have vanished with the departure of the Soviet 
delegation. 


Iron and Steel Production. 


During May the 147 furnaces in blast produced 
782,599 tons of pig iron, which is the highest monthly 
total yet recorded. There was, however, a diminution 
in the output of raw steel which amounted to 667,149 tons. 
The French and Belgian pig iron producers have advanced 
prices for export, and the quotations for all kinds of iron 
and steel are being raised. 








British Patent Specifications. 





When an i tion és « icatea from abroad the name and 
address of the communicator are pri: in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given ws the date of application : the secund date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


TELEGRAPHS AND TELEPHONES. 

243,017. November 14th, 1925.—ImMPROVEMENTs IN OR RELAT 
ING TO RADIO AND THE LIKE RECEIVERS OPERATING ON 
THE HeTeropyNe Parincipte, Telefunken Gesellschaft fir 
drahtlose Telegraphie m.b.H., of Tempelhofer Ufer, Berlin, 
Germany. 

This invention relates to wireless receivers operating on the 
heterodyne principle, and particularly to so-called supérsonic 
heterodyne receivers. The object is to provide a receiver of 
this type in which a single valve may be employed for both 
reception and the local generation of oscillations. In the 
diagram, B is a bridge cir-uit, the branches C ard D of which 
are formed by capacities. The branch E contains the capacity of 
the valve and the associated wiring. Branch F is composed of 


N°243 017 




















(BOOS) 
1 G 
Bl 











H 


E. 





phi 


a suitable resistance and capacity of such magnitudes that the | 
bridge is balanced. In one branch of the bridge there is an 
oscillating circuit G to which the incoming high-frequency 
current is led, while in the second diagonal branch there is an 
oscillating circuit U, which tunes the superimposed frequency 
and influences the valve R by means of reaction coupling. In 
the anode circuit of the valve there is an oscillating circuit 5, 
which is tuned to the resulting incoming frequency, and is con 
nected to the intermediate amplifying device. There is a com- 
plete decoupling of both cireuits Gand U, and at the same time 
the voltages of each of these circuits are led to the grid of the 
valve so that the required reception and generation actions are 


obtained.—J une 3rd, 1926. 
252,554. June 19th, 1925.—-IMPROVEMENTS IN OR RELATING 
to Vacuum Tvuse Execrric Devices, Dubilier Con- 


denser Company (1925), Ltd., Ducon Works, Victoria- 
read, North Acton, London, W. 3. 

In this specification a novel means is described of preventing 
excessive electrical potentials or charges upon the grid, which 
is connected to the input circuit of the valve. In addition to the 
ordinary filament, the valve contains e smaller filament A, and 
one point of this filament is joined to the grid whilst the other 
is connected to a smal! battery B, through an adjustable resist- 
ance C. In practice, it is claimed, this arrangement prevents the 
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formation of excessive negative charges on the grid, and allows 
the electrons to return to the filament D without being com- 
pelled to traverse the outside cireuit and flow back to the fila- 
ment D by way of the conductor E. The potential of the fila 
ment C and its temperature is controlled by the battery B and 
the rheostat C. The filament D is positive with respect to the 
filament A, which serves in a way as a bridge between the grid 
and the filament D. The operation of the valve can be con- 
veniently controlled by varying the resistance of the local 
circuit containing the auxiliary filament A.—Jwune 3rd, 1926. 


BATTERIES AND ACCUMULATORS. 


252,467. March 2nd, 1925.—IMPROVEMENTs IN OR RELATING 
To ELeEcTRODES FOR ALKALINE AccUMULATORS, Batteries, 
Ltd., and Allan Levin, all of Hunt End Works, Crabbs 
Cross, Redditch, Worcestershire. 

This invention relates to electrodes for use in accumulators 
making use of an alkaline electrolyte, and has for its object to 
increase the conductivity and effective life of the electrode. A 
flat perforated metal container for the active material is formed 
by rolling or stamping a channelled or trough-like member A 
with flanges B. A cover plate D composed of thin perforated 
metal is then applied to the trough member A, and the edges E 
of the cover plate are turned over the flange B of the trough, 








thereby forming a flattened tubular member having perforated 
front and rear walls. With the active material a metal strip F 





is fed into the container, these strips being bent in zig-zag form 


as shown.—Jtune 2nd, 1926. 
ELECTRICAL APPLIANCES. 
237,919. July 3st, 1925.ImPpROVEMENTS IN AND RELATING 


Tro VaLves ror WireLess TeELeGRAPHY AND TELEPHONY, 

Jacques Antoine Marie Hawadier, of 79, Boissiére, 

Paris, France, and Société Francaise de Lampes 4 Incan- 

descence Luxor, of 8 and 10, Rue des Fréres Herbert, 
Levallois-Perret, Seine, France. 

The thermionic valve described in this specification comprises 

a@ tubular cathode A carried by another tube B, of refractory 


Aue 
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insulating and homogeneous material, such, for instance, as 
quartz. As the cathode A has to emit electrons, it is composed of 
a metallic tube of tungsten or molybdenum, and serves as the 
support for a layer of active substances which emit electrons 
at moderate temperatures. These substances may also be in- 
corporated in the mass of the tube. The cathode thus con- 
structed is heated by an auxiliary filament D. The valve is 
completed in the ordinary way by a grid G and a plate H. 
June 3rd, 1926. 


FURNACES. 


239,510. August 28th, 1925.—ImMPROVEMENTS IN OR RELATING 
vo Ex.ecrric Furnaces, Siemens and Halske Akt.en- 
gesellschaft, of Berlin-Siemensstadt, Germany. 

This invention relates to an electric furnace for smelting metals 
by the application of an alternating current characterised by the 
fact that the heating body which forms part of the secondary 
winding of the transformer is in the form of an annular ring in 
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the centre of which the material to be treated is placed. The 
primary winding A of the transformer is in the form of an annular 
ring surrounding the heating body, the arrangement being such 
that no appreciable currents are induced in the material to be 
treated. An induction current generated in the annular 
body B, which generates heat in the fireproof low conductor C, 
and this heat is transferred by radiation to the crucible D 
June 3rd, 1926. 


18 


252,629. November 24th, 1925.—Recovery or TIN AND 
Sotper rrom Sorap, G. E, Heyl, 36, Victoria-street, 
Westminster. 





In this specification the inventor points out the economic value 
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THE ENGINEER 


Juty 9, 1926 








of utilising the waste heat of a household refuse destructor and 
of selling the metallic residues, which may be collected, sepa- 
rately, rather than as a mixed mass. For this reason he separates 
the tim cans from the other refuse. The tins are deposi in the 
hopper A and are delivered on to a travelling conveyor B by 
means of a rotary “ valve” C. This valve, by the way, is made 
sufficiently substantial to crush or shear off any tins which it 
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would not otherwise pass. During their passage along the con- 
veyor B the tins are subject to the heat of the waste gases from 
the destructor, at a temperature of some 900 deg. Cent., and the 
easily fusible metals are melted off to be collected in the trough 
D, from which they gravitate into the pot E. The de-tinned 
receptacles are caught on the return conveyor F and discharged 
through the rotary valve G.—June 3rd, 1926. 


252.633. December Ist, 1925.—CrvucIBLE MELTING FURNACES, 
C. E. Greener, 22, St. Mary’s-row, Birmingham. 

In this specification it is remarked that crucibles or melting 
pots are worn away more rapidly by the action of the fuel than 
by the metal contents of the pot, and in the case of gas or oil- 
fired melting pots the maximum wear oceurs where the burner 
strikes on the crucible. In metal casting machines made in 
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accordance with this invention, the crucible or melting pot is 
heated by means of gas or liquid fuel burners which are all so 
arranged so as to strike on to the outside of the melting pot 
close to the top edge, and at a point above the normal level of 
the molten metal inside the pot, the waste gases travelling down 
to the flue outlet. In this way the greatest wear on the crucible 
takes place above the level of the molten metal, and a breakage 
at this point does not allow the metal to escape.—June 3rd, 1926. 


MACHINE TOOLS AND SHOP APPLIANCES. 


230,093. February 27th, 1925.—ImMPROVEMENTs IN OR RELATING 
To ELecrric WELDING Macutines, Richard Mack, of 102nd 
Bergmennstrasse, Berlin, 5.W., Germany. 

The two cup-shaped casings A and B constitute the casing of 
the transformer, and the secondary conductors. Each 
part of the casing is connected to an electrode and arm B, and 
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one part of the casing has another arm or bracket C, which is 
connected to a system of levers as shown. By pulling the lever 


D downwards one of the electrode arms B is made to approach 
the other arm, thus bringing the two electrodes E in contact 


.| quirements. 


MISCELLANEOUS. 

252,527. May 2nd, 1925.—Coal-PULVERIsING MACHINEs, Sir 

A. Herbert, Dunley Manor, near Whitchurch, Hants, 

P. V. Vernon, Keresley Manor, near Coventry, and R. 
Jackson, Edgewick Works, Coventry. 

This device is intended for separating pieces of iron or other 
foreign matter from coal supplied to a pulveriser. The coal is 
fed down the shoot A, and meets a strong draught of air coming 
up the passage B. The coal is blown upward through the open- 
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ing C, into the pulveriser, while the heavier iron drops down the 
passage B against the draught. In order to provide adjust- 
ments to suit different classes of coal, the block D, which forms 
one part of the tortuous passage, is adjustable vertically as 
shown, The plate E is also adjustable as to height. Doors F F 
provide ready access to the interior, while the bifurcation shown 
at G allows passage way for the shaft of the pulveriser.— 
June 3rd, 1926. 

252,626. November 23rd, 1925.—Parer Pup Beratine 

Macutngs, 8. Milne, 38, Lander-road, Edinburgh. 

The objects of the invention are (1) to provide means for (a) 
increasing the flow of the pulp next the outside of the trough and 
retarding the flow of the pulp next the mid-feather, thereby 
equalising the flow of the pulp in the trough, and (6) for agitating 
and mixing the pulp and thereby equalising ite consistency ; 
(2) to provide means on the beater roll cover for deflecting the 
pulp inwards and over the roll as it is thrown outwards by the 
end parts of the roll; (3) to provide means for preventing the 
pulp flowing backwards and down each side of the roll after 
reaching the “ backfall”’ ; and (4) to provide means whereby 
the height of the “ backfall” can be easily varied to suit re- 
According to the invention, a slowly rotating 
paddle-like mixing or agitating appliance is used. It is arranged 
in the trough and, in rotating, sweeps close to the outside of the 
trough and close to the mid-feather, the direction of rotation 
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being such as to cause the flow of the pulp next the outside of 
the trough to be accelerated and the pulp next the mid-feather 
to be retarded. This action also results in the pulp being agitated 
and mixed. The angles between the sides and top of the roll 
cover are filled in with inclined fillets or the roll cover at such 
points is formed with angular faces, thereby causing any pulp 
thrown upwards by the end of the roll to be directed on to the 
working face of the roll. Those parts of the trough or cover next 
the ‘* backfall”’ are formed or fitted with filling strips which 
prevent any pulp reaching the “ backfall”’ and flowing back 
alongside the roll. To allow of the height of the “ backfall ” 
being readily varied, and for it to be higher than the top of the 
trough, an additional part is fitted to the roll cover, which, 
when the cover is placed in position, meets the top of the “ back- 
fall’ part of the trough. A window in the side cf the cover 
enables the height of the “ backfall’’ and its effect to be seen, 
and, on removing the cover, the depth of the fitted part may be 
varied to suit requirements.—June 3rd, 1926. 


252,905. June 13th, 1925.—-IMPROVEMENTS IN OR RELATING 
TO THE TRANSFORMATION OF POLYPHASE INTO SINGLE- 
PHASE ALTERNATING CURRENT, John James Victor Armstrong, 
12, Church-street, Liverpool. 

This specification describes apparatus for transforming alter- 
nating polyphase current into single-phase current, and more 
particularly for transforming three or two-phase current into 
single-phase current. The invention consists in the coupling of 
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auxiliary impedances between the polyphase system and single- 
phase system. In the diagram, A, B and C are the lines of the 
three-phase system, and DE the single-phase terminals, F 
being the load. The impedances G, H and K are connected at 
one end to the lines A, B and C of the three-phase system, whilst 
the other ends of the impedances G and H are connected to’ the 
terminal D of the single- phase system, and the other end of the 
K is ted to the terminal E of the single-phase 








with the work, and the spot welding operation is then carried 
out.— May 27th, 1926. 





system. There are three other illustrations.—June 10th, 1926, 
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notices of meetings inserted in this are rt aauaky d to - an 
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TO-DAY anp SATURDAY, JULY 10rs. 
Roya Agricuiturat Socrery.—Show at Reading. 


SATURDAY, JULY 

INstiTuTE OF British FounpRYMEN : LANCASHIRE Brancu. 

Visit to works of Hartley and Sugden, Ltd., Halifax, post- 
poned from May 15th. 2.30 p.m. at the works. 


17TH. 


MONDAY to FRIDAY, JULY 19TH to 23rp. 
Coneress or CHEMIsts.—In London. For programme, see 
page 646. 
WEDNESDAY, 
INSTITUTION OF MUNICIPAL AND 
Southern District meeting at Gosport. 
SATURDAY JULY 24rs. 
INSTITUTION OF MuwniciPaAL aND County ENGINEERS.— 
South-Western District meeting at Paignton. 11 a.m. 


JULY 
County 
2.15 p.m. 


21st. 
ENGINEERS.— 








EDUCATIONAL INTELLIGENCE. 


British Emprre Scuo.arsuirs.—The number of candidates 
spplying for British Empire Scholarships awarded by the 
Loughborough College in the Faculty of Engineering con- 
tinues to increase from year to year. This year examina- 
tion centres have been recognised at the English College, 
Jerusalem ; the Academy, Sydney; Nova Scotia; and 
the Trinity College, Kandy, Ceylon, in addition to Lough- 
borough College. For 1926 the Governors of the College 
have made the following awards :-—(1) Frank H. Williams, 
Cheltenham Grammar School; (2) Edward N. Soar, Boys’ 
Grammar School, Ashby-de-la-Zouch; (3) Leslie E. Hall, 
Banbury County School; (4) Charles E. C. Townsend, Epsom 
College ; (5) aeq., Nabeeh Boulos, English College, Jerusalem 
Benjamin C. Scholefield, West Leeds High School. The Scholar- 
ships are open to all British subjects resident in any part of 
the Empire, and are tenable at Loughborough College, Leicester- 
shire, England, for the period of the full diploma course. Each 
Scholarship is of the value of £75 per annum. 

A.M.LE.E. Examrmation.—The Council of the Institution of 
cations whic > exempt from the associate membership examina- 
ton. For full particulars relating to such exemptions application 
should be made to the Secretary of the Institution, Savoy-place, 
London, W.C. 2 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Scort asks us to announce that he has removed 
to 83, Queen Victoria- 
City 8701; telegrams, 


Mr. H. K. 
his office from 98, Cheapside, E.C. 2, 
street, London, E.C.4. Telephone, 
“ Jacutinga, London.” 


Tae R. WoL¥ AKTIENGESELLSCHAFT, of Magdeburg-Buckau, 
asks us to state that in view of the recent amalgamation with the 
Heinrich Lanz Akt.-Ges., of Mannheim, the business of the com- 
bined firms within the British Empire will be attended to by 
the Locomobile Engineering Company, Ltd., 57, Victoria-street, 
London, 8.W. 1 


Mr. H. B. Weexs, F.L.C., F.C.S., who had been chief chemist 
and metallurgist to Vickers Ltd. for many years, has retired 
from full-time employment with that firm, but his services are 
being retained in a consultative - ity for the whole of the 
members of the Vickers’ group. © arrangement, we under- 
stand, leaves Mr. Weeks free to a up consultation work for 
other people whose businesses do not conflict with the Vickers’ 
interests. 


Tae Kent Construction anp ENGINEERING Company, Ltd., 
of Ashford, Kent, has purchased the assets of Recess Screwa, 
Gillingham, Kent, and has now formed a new company, registered 
under the title of Recess Screws (1926), Ltd., in which the screw 
manufacturing b of the Kent Construction and Engineer- 
ing Company, Ltd., is incorporated with that of Receas Screws, 
Ltd. The new company will be operated from the works at 
Gillingham, to whith eine all the plant and machinery have 
been transferred from the Ashford works. 











CONTRAOTS. 


Foamire Fireroam, Ltd., 
street, London, W. 1, asks us to state that it has received an 
order from the Anglo-Persian Oil Company, Ltd., for the pro- 
tection of that company’s oil tanks and refinery at Abadan, 
Persia. 


of 24-26, Maddox-street, Regent- 


SToTHERT AND Prrt, Ltd., of Bath, have been entrusted by 
the Caleutta Port Commissioners with an order for twenty-four 
2-ton level-luffing electric jib cranes for the equipment of the 
quays at the King George Dock at Calcutta. ‘Bighteen cranes 
are of the semi-portal type—twelve for the import shed and six 
for the export shed—and the remaining six are of the full portal 
type and intended for the import shed. 


G. N. Hapew anv Sons, Ltd., of Lincoln House, Kingsway, 
London, W.C. 2, have received an order to furnish the heating 
equipment for Carliol House, Newcastle. The method adopted 
is the low-pressure hot water panel system, large thermal 
storage cylinders, containing elements for heating up the water 
by means of electricity, being employed. The idea is to take 
current from the local electricity supply at times of small 
demand at the generating station, when power is obtainable at 
specially small cost. 


Orpers for Marconi apparatus for new ships include (a) 
installations for five passenger and four cargo vessels for the 
Blue Star Line ; (5) six trawlers for the New Docks Steam Traw!- 

ing Company ; (c) wireless telephone sets for eight whalers ; 

(d) a shore wireless telephone station for the Southern Whaling 
and Sealing Company, Ltd.; and (e) installati for new t 

which is under construction for the Ellerman Line, Elder 
Dempster, H. Hogarth and Sons, the British crsneel ‘Mave 
Navigation Company, Anglo-Saxon Petroleum Compan, 

Son and Co., Lawther Latta and Co., the R.M.S. Pc Company. 
Bibby Bros., A. Holt and Co., Crosby Magee and Co., Sir 








Ropner and Co., and a number ‘of other shipowners. 





Electrical Engineers has revised and extended the list of qualifi-~ 











